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ABSTRACT 

This^  curriciiirlum  guide  is  intended,  tp  provide 
vocational  teachers,  supervisors,^  administrators,  and  counselors  with 
a  suggested  model  for 'organizing  a  course  in  electromechanical 
technology.  Discussed*  first  are  the  ^phil^ophy,  purpose,  and  . 
objectives  of  the  co.urse.  Second,  'course  admissions  ^nd  recruitment 
proceidures  ar«  outlined;  Included  in  the  next 'three  sections*  are 
descriptions  of  occupations  rieaated  to  marketing  and  dijstributive 


ng 


education,  descriptions  of  Dictionary  of  Occupational  Titles'  (DOT) 
dode  exit  points,  a  list  ^f  employ'ability^' skills,  and  a  task  listi 
by  DOT  code.  After  an  outline  of  the  structure  and  content  of  the 
curriculum  is  presented,  t  series  of  user  ^uide  sheets  ai^e,  provided. 
Each  of  these  contains  some  or  all  of  the  following:  the  tssk  or  unit 
competency  addVessed,  a  performance  statemen^t,  suggested 
instructional  activities,  a  list  of  instructional  materials  needed, 
estimated  class  hours,  estimated  lab  hours,  a  performance  objective,  ' 
and  suggested  testin.g  activities  and  resources.  Examined  next  are 
facility  requirements  .and  procedures  for  the  curriculum  to  served 
various  special  needs  students.  The  , following  instructional 
management  information  is  included:  guidelines  for  maintaining 
student  competency  records,  procedures  for  criterion-referenced, 
testing,  and  Georgia  performance  standards  required  for  graduation.  A 
glossacy  concludes  the  guide.  (NN)  ' 
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PURRQSE  AND  ^UTILIZATION'  OF  rPHE  CURRICULUM  GUIDE 


The  purpose  cthis  curri- 
culum guide  is  vto  provide  a 
suggested  model  -for  organizing  " 

*  .vocational   instructional  ^con- 
tent.     In^  mahy    cases,  more 
material  is  a.va'ilable  •£han  may  ' 
be  needed,    therefore,  -  an  in- 
structor  will    need    to'  adapt 

^  the    content    to    meet  his/hef 
program  needs.  ', 

While  the  guide  is  primar- 
ily oriented  towards  :  the 
classroom,  whether  as  a  pri- 
mary fesource  or'  as  Si  supple- 
ment to.  other  teaching  materi- 
als, it  -.also  assists  admin- 
istrators,  counselors  rand  JLay 

.(;'peop.le      involved     ijj  '  locai 
school  systems.^    The  following 

V  outline    provides    an  overview 
pf     the  '  variousv  ways  -'these 
groups  may  utilize,  the  curri-' 
culum  gui'des.  \ 

Vocational  Teacher  m 

•  .  V  > 

*  —  (Provfde  a  guide  for  organ- 

izing    their    .  program'  of 
instruction!  ^ 
•—  Assist  in  establishing  pro- 
I  •    .gram  objectives,  ^ 

—  Serve  as  a  curriculum  mat- 
erials resource  guide, 

—  Improve  comlnunications  with 
employers  and  advisory  com- 
mi  t  tees- 

—  Facilitate  competency  based 
instruction, 

—  Facilitate  either  group  or 
self-paced  instruction, 

—  Include  content  by  quarter 
and  semester, 

—  Cross-reference*  with  exist- 
ing    state  ^developed  in- 

*  -    str^^tional  materials. 


■^Vocatipnal     "Supervisors  and 
Admin^trators  ~  ' 

—  Assist  in  '  defining  thfe 
scope  and  content  of  their 
programs ,         -  * '  * 

>'  —  Provide  a  means  ..to  improve 
^.   curriculum  management  func- 
;  tions,  *         ,     ,  ,  "  , 

—  Serve  as  a  gui-de  for  admis^ 
sions  aM  job  placement 
functions,  . 

--  Improve  communications  with 
emj/ioyere  and  advisory  com- 


mittee's. 


r 


Counseling  and  Guidance'  Staff 

— .  Pro^ffde'  a  'data  base  for 
ccjunseling  and  guidance 
personnel,  * 

•—  Identify  student  *  exit 
points  (career  option^, 

—  Sefve  as  guide  for  aamis- 
jBions  and  job  placement, 

r — Correlate  with  new  State 
Board  of  '  Education" '  grad- 
uation requirejnents, 

—  Provide  specific  content 
sequencing   by    quarter  (jand 

,  'semester  for  student  sche- 
duling, 

— *  Provide  curriculum  options 
for  the  disad\^Ataged  han- 
dicapped student,  curricu- 
lum^ modifications  for  spec- 
ial needs  student*,  '  and 
typical '  admission  r"equire-' 
ments  '  for  regular  and 
special  needs  students. 

Local  Curriculum  Coordination 
Committees 

—  Serve  as  a  guide  in  working 
out    articulation    arrange-  • 
ments , 


—  Improve  idefinitione  ot  the 
relationship  between  jsecbnr 
dary  clusters  and  post  sec- 
<i>  ondary     specialized  pro- 
♦ -grams..  / 

.Vocat'ional  teadhftre,  super- 
visors    and    '.administrators r 

'counseling  ajid  gMidance  staff 
-and  *^cal  :cui?riculum ,  coordin- 

.  ation  committees  will ' be  pri- 

'  mary  users -of  this  guide;  how- 
ever/ the  use  of  the  guide  is 
not  limited  to  these  ^groups, 
but    by    any    and    all  groups 

'  directly  related  in  designing 
a  vocational  cUrriculiun.  ^ 

♦  ' 
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PttlLOsbPHY,  PyRPOSE  ANl3  OBJECTIVES  INTRODUCTION 

This  s>5Ction  provides  an  overviev;  of  the  philosophies, 
purposes,  and  goals  for  vocational  education  ^in  the  State  of 
Georgia.  These  are  applied  to  vocational  ^'etliication  at  the 
secondary  level,  however,  it  is  recognized  that  more  specific 
philosophies,  purposes  and  goals  will  be  applicable  depending  on 
the  character  of  the  local  program. 
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VOCATIONAL  EDUCATION  IN  GEORGIA 


A. 


PHILOSOPHY 

The      Georgia      Board  of 
Education  perceives  voca- 
tiorial     education     as  a 
vit^l     component     in  the 
education  of  the  young  and 
adult     citizens     of  this 
State,      Appropriate  pro- 
grams       of  vocational 
edupation     and  ancillary 
services    should    be  made 
readily       avjtU-c^ble  to 
individuals  f  in  -  middle 
schools,  ,    high^    schools ,^ 
postseqondary    area  voca- 
tional-technical schools, 
vocational     divisions  of 
junior      colleges,-  voca- 
tional centers,   the  Quick 
Start-    program    and  .  other 
adult  programs  designed  to 
train   or    retrain  viorkers 
for  useful  , and  satisfying 
employment. 

Special  services  and 
assistance  must  .  be  pro-  ? 
vided  to  those  who  need  it 
in  order  to  participate  or 
benefit  from  vocational 
education.  This  includes 
women,  minorities,  the 
displaced  homemaker  and 
other  displaced  workers,- 
those  with  limited  Eng- 
lish'-speaking  ability,  the 
disadvantaged  and  the 
handicapped.  ^ 

Since  men  and  women  spend  . 
the  greater  part  of  their 
/lives     di%    some     form  of 
/work,     the     State  should 
^  provide   opportunities  for 
all  its  citizens  to  devel- 
op   the  'knowledge,    skills  • 
and      attitudes  necessary 


for  them  to  secure  person- 
ally satisfying  '  and 
socially  useful  employ- 
ment. 

B.  PURPOSE 

The.  purpose  of  vocational 
education  shall  be  to 
improve  the  economic 
well-baing  of  .  Georgia 
citizens  by  preparing 
individuals,  through  or^ 
*  '  ""^gantzed  learning  -  exper- 
•  iendes,  to  select,,  obtain 
and  \fitivance  in  recogized 
occupations. 
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SECONDARY  VOCATIONAL  EDUCATION 


V 


PURPOSE  •  ■ 

The  pVirpose  of  secondary 
vocational  education  is 
to  provide  .  training 
opportunities  to  middle 
school  students  whdch  are 
of  sufficient  variety  and 
quaHty  to  enable  them  to 
make. wise  career  choices, 
and  at  the  high  school 
level  to  become,  familiar 
with-  one  "or  more  occupa- 
tions of  interest  and  to 
specialize  in  a  given 
occupation  to  the  ex;tent 
needed  to  acquire  entry- 
level  job  skills  and 
knowledge,  or  to  enter 
more  specialized  training 
at  the  postsecondary 
level. 


OBJECTIVES 

At  the  middle  school 
level,  to  provide  explor- 
atory PECE  and  industrial 
Arts  programs. 

At  the  high  school  le^fel, 
to  provide: 

xploratory  and  prevoca- 
tional  Industrial  Arts 
programs . 

' Prevocational  programs  'in 
occupa^E^onal  clusters  for  ' 
entry     into  specialized 
programs   in  the   11th  and 
12  tj;^    grades,    or    at  the 
postsecondary  level. 
Training  in  a  single  oc-  > 
cupatlorial  skill  of  suf-,.</ 
ficient     de^Jth     to  gain 
entry-level  employabil- 
ity,    or    the    option  to 
continue  specialized 
training  at  the  postsec- 
ondary level. 


d. 


e. 


f . 


h; 


1. 


Competency-based  programs 
of  occupational  prepara- 
tion which  enable  students 
to     advance     as  >  far  as 

*  possible  through  a  planned 
sequence  of  courses 
leading  to  an  occupational 
objective  of  greatest 
interest  to  the  student. 

-Opportunities  and  acti- 
vities for  students  *'to 
develop  and  improve  af- 
fective skills  needed  for 
employment.  • 

Vocational  guidance,  coun^?' 
seling,  remedial  and  sup- 
portive programs  and 
services  needed  by  stu- 
dents to  select  and  com- 
plete a  program  of  voca- 
tional education. 
Ancillary  and  supportive 
services  necessary  to 
ensure  that  all  students 
have  access  to  training 
opportunities  regardless 
of  race;^  sex,  national 
"origin,  disadvantagement. 
or  handicap. 

Opportunities  for  students 
to  obtain  or  improve  Home 
Economics  and  Consumer 
Education  skills. 
Vocational  education  pro- 
grams such  that  5a%  of 
those  individuals*  who 
vcompilete  or  jleave  a 
ram  of  occupational 
preparation,  and  are 
available  for  employment, 
find  employment  in  the 
field  for  which  trained, 
or  in  a  related  field. 
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STATEMENT  OF  LOCAL  SYSTEM  PHILOSOPHY,  PURPOSE 
AND"  GOALS  FOR  VOCATIONAL  EDUCATION 


(Insert  your  school's  statement  of 
philosophy,  purpose  and  goals  here,) 
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ADMISSIONS  AND  RECI^UIUMENT 


.  f,  1^  • 

AJ.mit;i^iotu»s  rand  Rocruitmoiit  introduction 
Admitstiioiit;  and  UooniitWnt  
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ADMISSIONS  AND  RECRUITMENT  INTRODUCTION 


This   section  provides   an  "overview^ of  the  adipissionSj^  and 
rocrui't^ient  process.     Several  legal  regulations  and  nondi^scrim-' 
inatory*  information   statements   are   provided   to   emphasize  the 
<^romotipn^»of  pondisgriminatory  practices  in  vocational  education 
throughout  Georgia.  •  • '  ^ 
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ADMISSIONS  AND  RECRUITMENT^ 


ADMISSIONS 


I 


The  ,role  of  vocational 
•'education  is  to  provide  indi- 
ividuals  with  high  quality  oc- 
cupational training  in  order 
to  become' 'Productive  members* 
of  societyls  ' work  force.  It 
is  '  the  purpose  of  the  admis- 
sionsi,  qf fice  and  this  irfistruc:- 
-tor  for.  each  program  to  re- 
c^it  and  admit  those  persons 
who  have  the  most  reasonable 
.chance  for  silccess.  Accep- 
tance of  , students  into  a 
program  should  ba  biased  on  the 
physical,  mental  and  educa- ^ 
tional  quklifiq^t^ons  required 
fo^'«-fe^e^rogr^m  and 'the  job. 


Legal  Aspects 


Admission  to  a  'vocational 
program  should'  not  be  denied 
on  the  basis  .of  race,  national 
origin,^  color,  creed,  sex  or 
handicap.  Instructors  must  be 
able  to  explain  career  options 
to'  these  individQals.  It  is 
also  important  for  the  in- 
structor to  be  able  to  explain 
federal  laws  and  ^  regulations 
which  .govern  nondiscriminatgry 
practices  in  education  and  on 
the  job.  'Several  important 
regulations  are  shown  below. 

.Title"^VI  -  Civil  Rights,  Act 
of  1964  (Nondiscrimination 
on  the  basis  of  race,  color 
and  national  origin) 


.Title  IX 
Amendments  of 
discrimination 
of  sex)v 


Educational 
1972  (non- 
on  the  basis 


.Sectioh„  504  X)f  the  Rehabi- 
litation Act  of  1973 
(nondiscrimination  on  the 
basis  of  handicap) 

.^aranteed  Loan  Program  of 
1975 

.Equal' Pay  Act  of  4963 


.Nondiscriminatory  Information 
 ^  : — r-r- 


The  following  .  items  are 
being  implemented  in  Georgia 
vocational  schools  to  promote 
nondiscriminatory  p^;actices. 


no 

servicef^ 


student   may    be  denied 
financial  ^aid  or 
other      benetits  '  on  the 
grounds     of     race,  color, 
s^,    national    origin,  or 
.  handicap 

.no  student  may*  be  treated 
differently  from  others  in 
determining  admission,  en- 
rollment, or  eligibili/ty 
in  order  to  be  provided  any 
»  service,  fitianc^ai  aid  or 
other  benefits 

.males,  females,  minorities, 
and      handicapped  persons 

t should  be  portrayed  in  both 
leadership  ,  and  student 
roles 

.males,  females,  minorities, 
and  handicapped  persons 
should     be     portrayed  in 

»nontraditional  occupations 

'  .emphasize  that  employers 
are  required  by  law  to 
employ    without    regard^  to 
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race,  color,  creed/"  na- 
tional origin,  sex  ,or 
handicapping  conditions 

|. exclusion  of  persons  on  the 
basis  of  parental,  family 
or  marital  status,  preg- 
nancy, childbirth,  termina-^ 
tion  of  pregnancy  or^ecov-* 
ery  therefrom  is  piphibited  , 

avoiViance  of  subtle  or  open 
'  ibias  against  any  individual 
(^^ar^c^up  of  individuals 

t 

.limitations  on  the  number 
or  proportion  of  persons  of 
either  sex  admitted  to  a 
program  is  prohibited 

.  .use    of    sex-fair  language 
(i.e.  Avoid  usingsmasculiiie 
pronouns  when  generalizing 
•about     a     group.  Replace 
"he"    or    "she"    witl^  "stu- 
•  dent",) 

« 

.school's  ^  willingness     and  • 
,  ability    "to     service  the 
handicapped    with  programs 
,    and  acti\^i'ties 

.the  availability  of  special 
services  for  '  -handicapped 
students 


Job  Pla^cement 


.; 

The  school's  job  place- 
ment off'ice  should  Inake 
accessible  to  students  infor- 
mation regarding  the  nature  of 
the  job  market,  working  condi- 
tions and  salary  expectations. 
The  Occupational  information 
section  of  this  Curriculum 
Guide  will  provide  'additional 
information  \jLn  thi*  area. 


Student  Records  « 


Students  records  ^  are 
maintained  to  provide  students 
and  instructors  with  a  base  to 

■  identi^  student  strengths  and 
weaKn^sse^  for  placement  into 
a  program.  'Student  records 
are    also    made    available  to 

.  other  educational  institutions 
or  potential  employers.  The. 
student  record  contains  all 
information  applicable  to  each 
student  sucH"  as  the  applica- 
tion for  admissions,-  medical 
records,      transcripts,  etc. 

The  Family  Educational 
Rights  and  Privacy  Act'^df  1974 
allows  the  schools  to  dis- 
close information  about  a 
student  only  if  the  student 
has  been  given  the  opportunity 
to  refuse  disclosure.  Stu- 
^  dents,  have  the  right  to  the 
accaps  of  their  petsonal  rec- 
ot6&,  however,  '  students*  are 
not  allowed  to  inspect  cer- 
tain types  of  confidential 
information  related  to  their 
record  or  file.  Related  in- 
formation *  which  is  not  avail- 
able to  thoi.  student  includes 
such  items  as  parent's  finan- 
cial information,  job  place- 
ment records  or  records  of  law 

enforcement  agencies. 
I 

•  Students  records  .  are  con- 
fidential 'and*  are  generally 
stored  in  a'  limiteik  acbess 
storage  area.  It  should  also 
be  explained  to  the  student 
that  some  Federal  and  state 
agencies,  are  allowed  access  to 
the  student  records  without 
their  consent. 
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RECRUITMENT 


THie  purpose  of  the  re- 
cruitment process  is  to  market 
vocational  education  and-  its 
programs.  The  gdbl  of 
recruitment  is  to  search  for 
and  identiify  potential  _  stu- 
dents who  want  and  '  need 
vocational  education  and  then 
to  famili-arize  them  with  the 
.vocational  programs  available 
to,  them.  Recruitn^en*  is  a 
team  effort;  every  staff 
member  and  studeat  has  the 
potential  to  be  a  recruiter. 


The  recruitment 
is'  composed   of  three 
research,  planning 
motion . 


process 
phases: 
and  pro- 


Research 


Before  planning  and  pro- 
moting a  recruitment  program, 
each  vocational  program  must 
conduct  a  self-evaluation. 
The  ^ following  represent  items 
which  vocational  programs 
should  consider  in,  the  re- 
search phase  .  of  .  the  recruit- 
ment process.  j 

.Who  constitutes  our  tar- 
get population? 

^  .Why    do    students    chopse  a 
vocational  program? 

.Why  don't  ^..siMdents  choose 
a  vocational  program?* 

.Once  , enrolled,'  why  do 
students  stay  in  a 
vocational  program? 


.What  is  our  public  image 
among?  ^ 

—  students 

—  parents 

—  employers 

—  general  public 

.Are  vocational  students 
used"  to  assist  in  the 
rectuitment  for  low  enrol- 
lment programs? 

.What  recruitment  techni- 
ques do  current  vocational 
students  consider  effec- 
tive? 

.How  can  we  market  pro- 
grams with  low  enrollment 
more  effectively? 

.What  are  the  vocational 
progre'. '  s  ma^<3r  strengths? 

'  .What     are     the  vocational 
program's  major  weaknesses? 

.What  are  the  vocational 
program's  nfajor  strengths 
in  facilities? 


.What  are  the  vocational 
program's  major  weaknesses 
in  facilities? 


Planning 


The  planning  phase  of  the 
recruitment  process  addresses 
de'f  iciencies  revealed  by  the 
research  process.  EXAMPLE: 
The  research  process  identi- 
fied that  existing  facilities 
are  \not  accessible  to  the 
handicapped.'  In  the  planning 
phase,  efforts  are  made  -to 
mo'='ify  the  existing  facilities 
lor  accessibility  by  handi- 
capped students. 
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Promotion 


Promotion,  the  last  phase 
of  recruitment,  is  the  most 
time  consuming  part  of  the 
process.  This  phase,  consists 
of  generating,  organizing 
and  communicating  recruitment 
ideds . 

# 

The  following  examples 
represent  types  of  promotional 
activities  which  .you  may  find 
beneficial  with  recruiting  for 
vocational  programs. 

1 .  Interacting     with  General 
Advisory  Committee 

Typically,  general  adv9.sory 
committee  members  are  influen- 
tial in  business  and  industry 
arid  are  community  leaders. 
Information  gleaned  from  this 
committee  is  invaluable 
because  these  people  are 
familiar  .  with  recent  trends 
and  ch:inging  conditions  in 
industry  and  in  ^the  .  economy. 
Members  of  prpte'cted  popula- 
tions should  be  actively 
sought  to  serve  on  the  general 
advisory  commi^ttee  so  that  the 
entire  community  can  have  in- 
put into  (^Cational  programs. 
Because  of  their  position  as 
community  leaders,  craft  com- 
mittee members  from  protected 
populations  can  also  serve  as 
a  recruitment  function  in 
their  community,  thereby 
improving  vocational  programs' 
opportu;iity  to  serve  a  broader 
segment  of  society. 

2.  Interacting       with  Craft 
Committees 

Since  members  of  craft 
committees  generally  have 
contact  with  a  large  number  of 


potential  students,  inter- 
action with  these  individuals 
is  an  important  part  of  any 
recruitiftent  effort.  ^Indivi- 
duals from  protected  "popula- 
tions should  *be  encouraged  to 
'  serve  on,  craft  cojranittees  so 
tl>at  they  can  become  aware  of 
the  equal  opportunity  afforded 
to  all  students  in  vocational 
programs . 

3.  Designing    Vocational    Pro- ' 
gram    Recruitment  Publica- 
tions 

Publications  such  as  VQca- 
tional  program  batalogs,  -bro- 
chures  and  audiovisual  presen- 
ted ions  are  excellent  methods 
of  promoting  vocational  pro- 
grams. When  designing  publi- 
cations, it  is  essential  to 
include'  a  variety  of  students 
from  different  races,  colors, 
ages,  sexes  an^  handicapping 
conditions  in  illustrations, 
drawings,  slides  or  film.  The 
students  illustrated  should  be 
involved  in  a  broad  range  of 
occupational  programs  with  an 
.  emphasis  on  nontraditional  ca- 
reer opportunities  available 
through  vocational  programs.  • 

4.  Open  House' 

Schedule  open  house  activi- 
ties to  allow  the  general 
public  to  meet  the  vocational 
staff  and  students  and  to 
learn  more  about  the  available 
vocational  programs.'  The  open 
house  should  be  publicized  as 
far  in  advance  as  possible. 
Media  announcements  and  arti- 
cles should  be  distributed  so 
as  to  reach  the  broadest  seg- 
ment of  the  population,  in- 
cluding women y  minorities  and 
..members  of  1  imi  ted'  Engl  i  sh 
speaking  communities. 
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Using  student  tour  guides 
id  an  effective  recruitment 
method  since  prospective  stu- 
dents often  find  it  easier  to 
develop  rapport  ^  with  another 
student  rather  'than  a  voca- 
tional staff  member.  . 

5.  Visiting      Local  Business 
and  Industry 

It  is  important  to  inform 
employers  that  the  vocational 
atmosphere  encourages  students 
to  pursue  the^  career  of  their 
choice.  Employers  must  be 
assured  that  the  vocational 
staff  will  send  them  the  best 
qualified  applicants  for  a 
position  regardless  of  race, 
color,  '  age,  sex,  national 
origin  or  handicap. 

6.  Civil,  Social  and  Community 
Presentations 

Opportunities  to  speak  with 
service  groups,  church  groups 
and  other  community  organiza- 
tions which  represent  a  broad 
range  of  individuals  shovu.<i  be 
made.  In  aS^ition  to  address- 
ing civic  groups  traditionally 
served  in  the  pa-st,  new  and 
emerging  interest  groups  in 
the  service .  area  '  should  be 
addressed. " 

7.  Recruitment  Day 

Recruitment  day  provides 
students  and  parents  an  oppor- 
tunity to  visit  vocational 
programs  and  obtain  first  hand 
information  about  vocational 
education. 

8.  Newspaper  Coverage 

Reports  on  vocational 
activities' and  student  success 
sfories  sent  to  local  news- 
papers   help    bring  vocational 

t 


programs  to  the •  attention  of 
the  general  public.  News- 
papers are  generally  receptive 
.to  publishing  articles  and 
reports  written  by  the 
vpcational  staff  or  students. 
Whenever  possible,  features 
and  phQtographs  sent  to  the 
press  should  include  students 
of  both  sexes  and  members  of 
minority  groups;  Students  in 
nontraditional  occupational 
roles  should  also  be  high- 
lighted in  feature  stories 
prepared  for  the  presr. 

9.  Radio   and    Television  Cov- 
erage 

As  part  of  their  public 
service  functions,  local  radio? 
and  television  stations  have 
been  willing  to  provide 
schools  and  vocational-  pro- 
grams with  time  and  coverage 
of  noteworthy  events.  This 
coverage  takes  the  form  of 
spot  announcements  during 
Vocational  Education  "  Week, 
Open  House  or  prior  to  other 
special  events. 

10.  Direct  Mail 

Sending  information  to  tar- 
geted groups  with  an  enclosed 
reply  card  '  has  proven  to  be 
quite  useful.  Any  direct 
mailings  •  used  for  recruitment 
should'  include  vocational 
program ' s  nondi  scr  iminatory 
policy  statement  and  stress 
nontraditional  career  oppor- 
^^^^/■-tunities. 

\    11.  Billboards 

Sometimes  outdoor  adver- 
tising on  local  billboards  can 
be  an  effective  recruitmeTi't 
device  provided  the  cost  is 
not        prohibitive.  Whenever 


4t)illboard  advertising  is  used, 
vocational  programs  should  be 
presented  in,  a  positive  man- 
ner. 


Considerations  whfen  Evaluating 
Recruitment 

The  following  items  should 
be  considered  when  evaluating 
the  promotional'  aspect  of  the 
recruitment  effort. 


.Is  the  recruitment  plan 
activity  organized? 


or 


.Are  the  materials  used  free 
of  discrimination  or  bias? 


race,  national  origin,  color 
age  or  handicap? 

«  ^ 

.Does    the    recruitment  pro- 
gram   reach    all    protected  , 
populations? 


.Ai;e  students  recruited  into 
vocational  programs  which 
arc'  usually  considered  to 
-^e  nontraditional  for  'their 
SGX,  race,  national  origin, 
color,  age  or  Handicap?. 

.Do  recruitment  teams  in- 
clude persons  of  different 
sexes,  races,  national 
origins,     colors,     ages  or 

, handicaps?  % 

.Do  promotional  activities 
stress  that  each  vocational 
program  is  available  to 
both  *  male  and  female 
students? 

.Is  the  promotional  material 
provided  "  to  the  limited 
English  speaking  community 
in  their  native  language? 

.Does  promotionail  material 
indicate  that  vocational 
programs  are  open  to  all 
students  regardless  of  sex. 


♦Abstracted  from:  Georgia  Department  of  Education,  Admissions 
Guide  and  Testing  Guide.     AEG.       Pittsburgh,  Pennsylvania.  1982. 
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.    OCCUPATIONAL  INFORMATION  INTRODUCTION 
i 

t 

This  section  provides  an  overview  of  the  Electromechanical 
Technologjr  field.  Also  included  are  specific  job  information  and 
various  characteristics  pertinent  ,to  the  D«O.T.  exit  points  which 
can  potentially  be  achieved-  in  thij^  Electromechanical  Technology 
curriculum  guide.  *  » 
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DESCRIPTION  OF  THE  OCCUPATION 


ELECTRICAL-APPLIANCE  PREPARER  -  827.584-010* 
^HOUSEHOLD-APPLIANCE  INSTALLER  -  827.661-010* 
ElIcTRICAL-APPLIANCE  SERVICER  -  827.261-010*  ^ 
GAS -APPLIANCE  SERVICER  HELPER  -  637.6e4^010*  ' 

Nature  of  the  Work 

Most"  household  chores  such  as  cooking  ah^  cleaning  use^  to 
be  performed  by  hand  and  often  involved  a  great  deal  of  time  and 
physical  effo^^  Today,  a  variety  of  laborsaving  appliances  make 
many  household  ^obs  much  simpler  to  do.  Microwave  ovens  cook 
meals  in  oAnutes.  Washers  and  dryers  clean  clothes  with  little 
physical  Siort.  Indeed,  the  number  of  household,  jobs  machines 
can  do  is  Mmost  limitless.  Even  simple  tasks  such  a«  cooking  a 
hamburger  or  opening  a  can  are  done  with  appliances  made 
specifically  for  those  purposes.  Servicing  these  machines  is  yie 
job  of  the  appliance  repairer. 

Appliance  repairers  usually  specialize  in  servicing  either 
portable  appliances  ^uch  as  toasters  and  vacuum  cleaners  or  major 
appliances  suchc^as  refrigerators,  freezers,  washers,  and  dryers. 
Repairers  in  I6rge  shops  generally  are  more  specialized  than 
those  in  smallo^^hpps . 

Major  appliances  usually  are  repaired  in  customers'  homes 
by  appliance  repairers  who  carry  their  tools  and  a  number  of 
cpmmonly  used  parts  with  theiH  in  a  truck. 

TO  determine  why  an  appliance  is  not  working  properly, 
repairers  operate  it*  to  detect  unusual  noises,  overheating,  or 
excess  vibration.  They  look  for  common  sources  of  trouble,  such 
as  faulty  electrical  connections,  and  consult  service  manuals  and 
troubleshooting  guides.  They  may  disasseml^le  the  appliance  to 
examine  its  parts.  To  check  electric  systems,  repairers  follow 
wiring  diagrams  and  use  testing  devices,-  such  as  ammeters, 
voltmeters,  and  wattmeters. 

After  locating  the  trouble,  the  repairer  makes  the  necessary 
repairs  or  replacements  according  to  the  type  of  appliance  and 
defect  involved.  To  fix  a  major  appliance  such  as  a  washer,  the 
repairer  may  replace  worn  bearings,  transmission  belts,  or  gears. 
TO  remove  old  parts  and  install  new  ones,  repairers  use  common 
handtools,  including  screwdrivers,  soldering  irons,  files, 
pliers,  and  special  tools  designed  for  particular  'appliances. 
Repairers  operate  the  appliance  after  completing  -a  repair  to 
check  their  work. 

\  * 

♦Occupational  Outlook  Handbook.  Washington:  U.S.  Department  of 
LaborT  1982-83. 
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Appliance  repairers  may  estimate  and  collect  the  cast  of 
repairs.  They  also  Keep  records  of  parts  used  and  hojirs  worked 
on  each  job.     •       '  •  ' 

Working  Conditions  "  "  •  ; 

Repair  shops  generally  are  quiet,  J^ll  lighted,  and 
adequately  ventilated.  Working  conditions  outside  the  shop  vary. 
For  example,  repairers  sometimes  work  in  narrow  spaces  and 
uncomfortebble  positions  amidst  dirt  aad  dust.  Those  who  repair 
appliances  in  homes  may  spend  several  hours  a  day  driving.^ 

Although  the  work  .generally  is  safe,  repairers  could  have 
an  accident  while  handtUng  electrical  parts  and  lifting  an4 
moving  large . appliances,  inexperienced  worl^ers  are  shown  how  to 
use  tools  safely  and  how  to  avoid  electric  shock. 

•  Appliance  tepairers  usually  work  with  little  or  no  "direct 
supervision.   'This  feature  of  the  job  appeals  to  many  people. 

Employment 

About  77,000  peopl«  were  employed  as  appliance  repairers  in 
1980,  many  in  independent  appliance  stores^  and  repair  shops. 
Others  worked  for  service  centers  operated  by  "appliance 
manufacturers,  department  stores,  wholesalers,  > and  gas  and 
electri6  utility  Companies. 

Appliance  repairers  are  employed  in- almost  every  community, 
but  are  concentrated  in  the  more  highly  populated  areas. 

Training,  Other  Qualifications,  and  Advancement 

Appliance  repairers  learn  theix  trade  on  the  job.  Many 
repairers  have  completed  formal  training  in  appliance  repair  and 
related  subjects  in  high  schools;  private  vocational  schools,  and 
community  colleges.  The  programs  in  these  schools  provide  the 
background  in  electrical  and  mechanical  repair  that  is  needed  to 
enter  this  occupation.  -However,  graduates  usually  need 
-additional  training  from  their  employer.         .  '»  • 

The  type  of  training  provided  by  employers  varies  among 
companies.  In  companies  that  repair  major  appliances,  beginners 
may  be  trained  by  experienced  repairers  during  house  calls.  In 
other  cases,  they  are  taught  while  working  in  the  shop  rebuilding 
used  parts  such  as  washing  machine  transmissions.  Up  to  3  years 
of  c^n-the-job  training  may  be  needed  to  become  skilled  in  all 
aspects  of  repairing  some  of  the  more  complex  appliances. 

Some  large  companies  such  as  appliance  manufacturers  and 
department  store  chains  have  formal  training  programs,  which 
include  home  study  courses  and  shop  classes,  where  trainees  work 
with  demonstration  appliances  and  other  training  equipment. 
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Many  repai.  rs  receive  supplemental  instruction  through, 
seminar*  that  are  conducted  periodically  by  appUance 
manufacturers.  These  seminars  usually  last  1  or  2  weeks  dnd  deal 
with  -the  repair  of  one  of  the  manufacturer's  appliances.  To 
become  familiar  with  new  appliances  and  the  proper  ways  ^o  repair 
them,    experienced    repairers    attend   training    classes  study  • 

service  manuals. 

<  ... 
* 

Persons   who  want   to  become    appliance    repairers  generally 
must   have   a   high    school   diploma.     Courses   in   electronics  are 
essential    because    most    repairs    involve    work    with  electricaj 
•equipment.    Appliance  repairers^ who  work  in  customers'  homes  must 
be  courteous  and  tactful.  *" 

^Appliance  repairers  in  large  shops  or  service  centers  may  be 
proriioted  to  supervisor,  assistant  service  manager,  or  service^ 
manager.  A  few  may  advance  to  managerial  positions  sucn  as 
regional  service  mwiager  or  parts  manager  for  appliance 
manufacturers.  Prefe^ce  is  given  to  those  who  show  ability  to 
qet  along  with  co-wo;^rs  asid  customers.  Experienced  repairers 
who  have  sufficient  .^nds  may  .open  their  own  appliance  stores  or 
repair  shops^ 

Job  Outlook 

.  '  Employment  of- appliance  repairers  is  expected  to  grow  about 
as  fast  as  the  average  for  all  occupations  through  the  1980  s. 
In  addition  to  the  jobs  created  by  increased  demand  for  appliance 
repairers,  many  openings  will  arise  each,  year  from  the  need  to 
r^plabl  liperienced  repairers  who  transfer  to  othpr  occupations,^ 
retire,  or  die. 

The'  number  of  appliances  in  use  is  expected  to  increase  very 
rapidly  as  the  number  of  households  grows  and  new  and  improved, 
appliances  are  introduced.  While  modern  appliances  generally 
require  less  service  than  older  models,  maintaining  the  large 
number-  of  appliances  will  generate  demand  for  qualified 
repairers.  Because  electronic  parts  are  increasingly  used  in 
modern  appliances,  repairers  with  a  strong  background  in 
electronics  should  have  the  best  job  prcfspects. 

People  who  enter  the  occupation  should  have  steady  work 
because  the  demand  for  appliance  repair  services  continues  during 
economic  downturns . 

Related  Occupations 

Other     wprkers     who     service     electrical     and  electronic 
equipment  include  air-conditioning  "^^^hanics,  bowliny-pin-machin^ 
mechanics,   business  machine  repairers,    electric  ^^^^^^^^P^f 
electronic  organ  technici^  television  and  radio  rep^rers,  and 
vending  machine  mechanics.^-  ^  r  ' 
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sources  of  >  Additiona3».  Information 


\ 


For  further  information  about  jobs  in  the  appliance  service 
field,  contact  local  app],iance  repair  shops,  appliance  dealers 
and.  utility  companies.,  ot  the  local  office  of  the  State 
employment  service". 

Information  about  training  programs  or  work  opportunities 
also  is  available  from:  Association  of  Hdme  Appliance 
Manufacturers,  20  N.  Wacker  Dr.,  Chicago,  IL  60606, 
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ELECTRICIAN  -  824.261-010* 

ELECTRICIAN  HELPER  -  829.684-02?*  ^ 
ELECTRICIAN  APPRENTICE  -  824.261-014* 
ELECTRICIAN  -  824.681-010*  * 
ELECTRICAL  REPAIRER  -  829.281-014*  .  • 

V 

Nature  of  the  Work     '  - 



r 

Heating,  lighting,  power,  air-conditioning,  and 
•refrigeration  components  all  operate  through  electrical  systems 
that  are  assembled,  iivstalled,  and  wired  by  electricians.  These 
workers  also  ins»tall  electrical  machinery,  electronic  ^equipment 
and  controls,  and  signal  and  communications  systems. 

Electricians  follow  blueprints  and  specifications  for  mo$t 
installa^.ions.  To  install  wiring  in  factories  and  offices,  thej^ 
may  bend,  fit,  and  fasten*  cpnduit,  (pipe  or  tubing)  insid^ 
partitions,  walls,  or  other'  concealed  areas.  Workers  also  fasten 
to  the  wall  sKi^;i  metal  boxes  that  will  house  electrical  devices 
such  as  switches. 

To  complete  circuits  bjetween  outlets  and  switches,  thdy  then 
pull  insulated  wires  or^  cables  throu^gh  the  conduit.  They  work 
carefully  'to  avoid  damaging  any  wires  or  cables.  In  lighter 
construction,  such  as  housing,  plastic-covered  wire  usually  is 
used  rather  than  conduit.  In  atiy  case,  electricians  connect  the 
wiring  to  circuit  breakers,  transformers,  or  other  components. 
Wires  are  joined  by  twisting  ends  together  with  pliers  eind 
covering  -he  ends  -with  special  plastic  .connectors.  When 
additional-  Strength  is  desired,  they  may  use  an  electric 
"soldering  gu«"  to  melt  metal  on  to  the  twisted  wires,  then  cover 
them  with  durable,  electrical  t,ape.  When  the  wiring  is  finished, 
they  test  the  circuits  for  proper' connections. 

For  safety,  electrician's  follow  National  Electrical  Code 
specifications  and  procedures  and,  in  addition,  must  comply  with 
requirements  of  State,  county,  ana  municipal  el"ectrical  codes. 

Electricians  generally  furnish  their  own  tools,  including 
screwdrivers,  pliers,  knives,  and  hacksaws.  Employers  furnish 
heavier  tools,  such  as  pipe  threaders,  conduit  benders,  and  most 
test  meters  *nd  power  tools. 

Working  Conditions 

Electricians     are    not    required    to    have    great  physical 
strength,    but   they   frequently  must   stand   for   long  periods  and 
work  in  cramped  quarters.     Because  much  of  their  work  is  indoors, 
ifelectricians  are   less  exposed  to,  unfavorable  weather  than  most 
'other  construction  workers  are.    They  may  risk  electrical  shocks, 

♦Occupational  Outlook  Handbook.  Washington:  U.S.  Department  of 
Labor;  1982-83. 
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falls  from  ladders  find  scaffolds,  and  blowys  frpm  falling  objects. 
However,  safety  practices  have  reduced  the'  injury  rat»%^ 

*v  '  '  •  . 

Employment 

Over  290,000  electricians  were  employed  in  1980.  Most 
worked  for  electrical  contractors;  others  were  self-en^loyed 
contractors.  Like  the  generaT  population,  electricians  are 
concentrated  in  industrialized  and  urban  areas. 

Training,  Other  Qualifications,  and  Advancement  *  ^ 

Most  training  authorities  recommend  this  completion  of  a 
4-year  apprenticeship  pjrogreun  as  the  best  way  to  learn  the 
electrical  trade.  Compared  to  most  other  construction  trades,, 
electricians  have  a  higher  percentage  of  apprentice-trained 
workers.  Although  many  people  learn  the  trade  informally  by 
working  for  several  years  as  electricians'  helpers,  this  method 
of  training  is  declining  in  relative  importance.  Many  helpers 
gain  additional  knowledge  through  technical'  *  school  Gr 
ccftrrespondence  courses,*  or  through 'special  training  in  the  Armed 
Forces. 

Apprenticeship  programs  are  sponsor/d  through  and  supervised 
by  local  union-management  committees  or  by  company  management 
committees.  Although  the  programs  are  separate,  »the  content, 
training,  and  method  of  instruction  are  nearly  identical.  These 
prdgrams  provide  144  hours  of  classroom  instruction  each  year 'in 
addition  to  comprehensive  on-the-job  training.  In  the  classroom, 
apprentices  learn  blueprint  reading,  electrical  theory, 
electronics,  mathematics,  and  safety  and  first-raid  practices,  ^n 
the  job,*  under  the  supervision  of  experienced  electricians, 
apprentices  must  demonstrate  mastery  of  electrical  principles. 
At  first,  apprentices  "drill  holes,  set  anchors,  and  set  up 
conduit.  Later,  they*  measure,  bend,  and  install  conduit,  as  well 
as  install,  connect,  and  test  wiring.  They  also  learn  to  set  up 
and  draw  diagrams  for  entire  electrical  systems. 

'■^ 

Beginners  who  are  not  apprentices  can  pick  up  the  trade 
informally  in  a  variety  of  ways.  For  example,  some  begin  work  in 
manufacturing  plants  by  piecing  together  electrical  components. 
Others  start  in  maintenance  where  they  learn  about  circuit 
breakers,  fuses,  switches,  and  other  electrical  devices.  Later, 
they  broaden  their  knowledge  by  working  as  helpers  for 
experienced  electricians.  While  learning  to  install  conduit, 
connect  wires,  and  test  circuits,  helpers  are  also  taught  safety 
practices. 

Al*l  applicants  should  be  in  good  health  and  have,  at  least 
average  physical  strength.  Also  important  are  agility  and 
dexterity.  Good  color  vision  is  important  because  workers 
frequently  must  identify  electrical  wires  by  color.  Applicants 
for  apprentice  positions  must  be  at  least  18  years  old  and 
usually  must  be  a  high  school  or  vocational  school  graduate  with 
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1  •  year    of     algebra.      Coursed  ^  in    e.lectricity,  electronics, 
mechanical  drawing,  science,  and  shop  provi(a,e  a  good  background. 

X  To-  obtai-n  'a  license,  ^lecessary  for  employment  in  some 
lockities,  an  electrician  must  'pass  an  exar.iination  which 
requires  a  thorough  knowledge  of  the  craft..  Familiarity  with  phe 
National  Electric  Code  and  with  local  electric  and  building  codes 
is  important.  ^ 

Experienced     electricians  -  can   "  advance     to  supervisors, 
superintendents,     or.    contjract    estimators    for    contractors  on 
construction  jobs.    Many  electricians  start  their  own  contracting^ 
businesses.     In  many  areas,  a  contractor  must  have  an  electrical 
contractor's  license. 

Job  Outlook  * 

Employment  of  electricians  is  expected  'to  increase  about  as 
fast.^.rf^'^he  average  for  all  occupations  through  the  1980  s.  As 
population  and  the  economy  grow,  more  electricians  will  be  needed 
to  i  stall  electrical  fixtures  and  wiring  in  new  and  renovated 
homes,  offices,  and  other  buildings.  In  addition  to  jobs  created 
by  increased  demand  for  electrical  work,  many  openings  will  arise 
as  experienced,  electricians  leave  the  occupation,  retire,  or  die. 

Although  employment  in  this  field  is  expected  to  grow  over 
'the  long  run,  it-may  fluctuate  from  year  to  year^  due  to  and 
downs  in  construction  activity.  Some  electricians  may  be  laid 
off  when  the  level  of  construction  declines.  When  constructipn 
jobs  are  not  available,  however,  some  workers  may  transfer  to 
jobs  as  maintenance  electricians  in  industries  that  are  less 
-  sensitive  to  cyclical  swings  in-  the  economy  than  the  construction 
industry.  .  ^  ^  ■-- 

Job  opportunities  may  be  more   favorabl4   in  the  South  and 

west    than    in    other    regions    of     the    Nation.  Graduates  of 

apprenticeship  programs  should  have  the  best  prospects  for 
employment. 

Related  Occupations 

■  To  install  electrical  systems,  electricians  combine  manual 
skill  and  a  knowledge  of  electrical  materials  and  concepts. 
Other  occupations  involving  similar  skills  include 
air-conditioning  mechanics,  cable  installers  "PJ™' 
electronics  mechanics,  elevator  constructors,  and  maintenance 
electricians. 

Sources  of  Additional  Information 

For  details  about  electrician  apprenticeships  or  other  work 
onnortunities  in  this  trade,  contact  local  electrical 
?on?rac?orsr  a  ?ocal  chapter  of  the  Independent  Electrical 
Coatractors:    Inc.;    a   local   chapter  of   the   National  Electrical 
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Contractors  "Association;  a  " local  union  of  the  International 
Brotherhood  of  Eleofcrical  Workers;  a  local  ,  union-management 
apprenticeship  committee;  or  the  nearest  office  of  the  State 
employment  •  service  or  State  apprenticeship  agency.  Some  local 
employment  ^services  offices  screen  applicants  and  give  aptitude 
tests. 

For  general  information  about  the  work  of  electrJLci^ns, 
contact:  Independent  Electrical  Contractors,  Inc. 1101 
Connecticut  Avenue,  N.W. ,  Suite  700,  Washington,  D.C.  20036; 
International  Brotherhood  of  Electrical  Workers,  1125  15th 
Street,  N.W. ,  Washingtoit,  D.C.  20005;  National  As^sociation  of 
Lighting  'Maintenance  ,  Contractors-/  313  Pi;ice  Place,  Suite  110, 
Madison,  WI  53705;  National  Electrical  Contractors  Association, 
7315  Wisconsin  Avenue,  Bethesda,  MD  20814;  National  Joint 
Apprenticeship  and  Training  Committee  for  the  Electrical 
Industry,  9700-E  George  Falmer  Hwy,,  Lanham,  MD  20706.  / 
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REFRIGERATION  MECHANIC  HELPER  -637.687-014* 

AIR-CONDITIONING  INSTALLER- S^JRVICER,  WINDOW  UNIT  -  637.261-010* 
AIR-CONDITIONING  INSTALLER-EERVICER  HELPER,  WINDOW  UNIT  - 

637.607-010*  . 
REFRIGERATOR  TESTER  -  827.384-010* 

GAS  LEAK  TESTER  -  827.584-014*  '  ' 

Nature  of  the  Work 

People  "always  have  sought  ways  to  make  their  ehvironmeat 
more  comfortable.  Today  air-conditioning  systems  contfol  the 
temperature,  humidity,  and  even  the  cleanliness  of  the  air  in 
homes,  offices,  factories,  and'  schools.  In  addition, 
refrigeration  systems  make  it  possible  to  safely  store  food, 
drugs,  and  other  perishablei  items.  Air-conditioning  and 
refrigeration  mechanics  are  skilled  workers  who  install,  test, 
maintain,  and  repair  such  systems.  They  may  be  assisted  by 
"helpers"  in  performing  their  job  duties.  -  .  . 

Air-conditioning  or  refrigeration  requires  more  than  a 
single  machine.  In  central  air-conditioning  systems,  for 
example,  fans,  compressors,  cgndensers, *  and  evaporators  coo^.  and 
dehumidify  the  air.  Metal  ducts  or  special 'piping  distribute  the 
treated  air  throughout  the  building.  Mechanics  must  be  able  to 
work  with  the  complete  system — the  ducts/  and  pipes  as  well  as  all 
the  machinery.  * 

Mechanics  may  specialize  in  installation  or  in 
service — maintenance  and  repair.  Some  work  only  with  certain 
equipment  such  as  commercial  refrigerators.  However,  mechanics 
may  do  both  installation  and  service  and  work  with  cooling  and 
refrigeration  equiwnent.  'The  following  are  some  specific  jobs  iti 
^this  field.  / 

Job  responsibilities  iiu:lude  installing  and  servicing 
air-conditioning  systems  anff  a  variety  of  refrigeration 
equifJment.  For  air-conditiohing  or  refrigeration  systems, 
mechanics  follow  blueprints,  design  specifications,  •  and 
manufacturers'  .  recommended  procedures  to  install  motors, 
compressors,  condensing  units,  evaporators,  and  other  components. 
They  connect  this  equipment  to  the  duct  work,  refrigerant  lines, 
and  electrical  power  source.  After  making  the  connections,  they 
charge  the  system  with  refrigerant  if  necessary  and  check  it  for 
proper . operation. 

When  air-conditioning  ,and  refrigeration  equipment  breaks 
down,  mechanics  diagnose  the  cause  and  make  repairs.  To  find 
defects  they  test  parts  such  as  compressors,  relays,  and 
thermostats.  During  the  winter,  air-conditijining  ^mechanics 
inspect  the  systems  and  perform  maintenance,     svien  as  overhauling 

*Occupational  Outlook  Handbook.  Washington:  U.S.  Department  of 
Labor,  1982-83.  n 
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cortipressors.     Some  afr-conditioning  and  refrigeration  mechanics 
also  service  heating  systems. 

They  use  a  variety  of   tools,  including  hammers,  wrencrfigs, 
metal    snips,    electric    dri.lls,    pipe    cutters    and    benders,  efnd---^ 
acetylene  torches,  to  work  with  refrigerant  lin^s  and  air  jducts. 
They  use  volt-ohmmeters,  manometers,  and  other  testing  devices  to 
check  electrical  circuits,  burners,  and  other  components. 

Working  Conditions 

Mechanics  work  in  homes,  office  buildings,  factories — 
anywhere  there  ,is  climate  control  equipment?.  They  carry  their 
tools  and  softie  spare  parts  to  the  job  sites  in  trucks  that  often 
are  equipped  with  two-way  radios.  For  major  repairs  mechanics 
transport  broken  machinery  or  parts  to  the  repair  shop.  ^ 


Mechanics  may  work  outside  or  inside.  Mechanics  often  worf 
in  awkward  or  cramped  positions  ^nd  sometimes  are  required  to 
work  in  high  places.  Other  hazards  in  this  trade  include 
electrical  shock,  torch  burns, •  muscle  strains,  and  other  injuries 
from  handling  heavy  equipment.  - 

Employment  ,  *  , 

Approximately  179,000  persons  worked  as  air-conditioning  and 
refrigeration  mechanics  in  1980.  Cooling  and  heating  contractors 
employed  most  air-conditioning  and  refrigeration  mechanics.  They 
also  work  for  foodstare  chains,  school  systems,  manufacturers, 
and  other  organizations  that  operate  large  air-conditioning  and 
refrigeration  systems.  Approximately  1  out  of  6  mechanics  is 
self-employed.  v  . 

'  Air-conditioning  and  refrigeration  mechanics  woi^'-m  all 
parts  of  the  country.  Generally,  the  geographic  distribution  of 
these  workers  is  similar  to  that  of  the  population. 

Training,  Other  Qualifications,  and  Advancement 

Most  air-conditioning  and  refrigeration  mechanics  start  as 
helpers  and  acquire  their  skills  by  working  for  several  yearS^f 
with  Experienced  .mechanics.  New  workers  usually  begin  by 
assisting  experienced  mechanics  and  doing  simple  jobs.  They  may 
carry  materials,  insulate  refrigerant  lines,  or  clean  furnaces. 
In  time,  they  do  more  difficult  jobs,  such  as  cutting  and 
Soldering  pipes  and  sheet  metal  and  checking,  electrical  circuits. 
S  4  or  5  years  new  mechanics  are  capable  of  doing  all  types  of 
repairs  and  installations. 


Many  high  schools,  private  vocational  schools*  and  junior 
colleges  offer  programs  in  air-conditioning  and  refrigeration. 
Students  study  air-conditioning  and  refrigeration  theory  and  the 
design  and  construction  of  the  equipment.  They  also  learn  the 
basics    of     installation,     maintenance,     and    repair.  Although 
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completion'^ of  such  a  programi  does  not 'assure  a  job, >  employers  may 
prefer  to  hire  graduates  of  these  programs  because  they  require 
less  on-the-job  training. 

Apprenticeship  programs  are  run  by  uni9ns  and  air- 
coliditioning  contractors.  In  addition  to  on-the-job  training, 
apprentices  receive  144  hours  of  classroom  instruction  eacy year 
in'  related  subjects,  such  as  the  use  and  care  of  tools,  safety 
practices,  blueprint  reading,  and  air-conditidhing  theor^^. 
Applicants  for  apprentice^ips  must  have  a..high~  school  diploma 
and  pass  a  mechanical  aptitude  te^t.  Appirenticeships  last  4 
years. 

When  hiring  helpers,  employers  prefer  high  school  bfraduates 
w^kth  mechanical  aptitude  who  have  had  courses  in  mathematics, 
mechaaical  drawing,  electricity,  physics,  and  blueprint  reading. 
Good  physical  condition  also  is  necessary  because  workers 
sometimes,  have  to  lift  and  move  heavy  equipment. 

To  keep  up  With  changes  in  technology  and  to  expand  their 
skills,     experienped    mechaiiics    may    take    courses    offered^  by, 
associations  such  as  the  Refirigeration  Service  Engineers  Society, 
the    Petroleum    Marketing    Education    il^undation,     and    the  Air- 
Conditioning  Contractors  of  America. 


Mechanics  can  advance  to  positions  as  supervj>«^.  Those 
with  sufficient  money  and  managerial  skill  caiv^tfpen  their  own 
contracting  businesses. 

* 

Job  Outlook 

Employment  of  air-conditioning  and  refrigeration-  mechanics 
is  expected  to  increase  about  as  fast  as  the  average  for  all 
occupations  through  the  1980 's.  Many  openings  will  occur  as 
experienced  mechanics  transfer  to  other  fields  of  work,  retire, 
or  die.  / 

Employment  of  air-conditioning  and  refrigeration  mechanics 
will  increase  as  more  homes  and  commercial  and  industrial 
buildings  are  constructed.  Installations  of  .  new  energy-saving 
air-conditioning  and  -refrigeration  systems  in  existing  homes  and 
buildings  also  will  increase  employment  of  mechanics. 

Because  these  trades  have  attracted  many  people,  beginning 
•mechanics     may     face     competition  jo^^s     as     helpers  or 

apprentices.-  Graduates  of  training^  programs  that  emphasize 
hands-on  experience  will  have  an  advantage  in  getting  a  30b. 

Employment  of  air-conditioning  and  refrigeration  mechanics 
usually  is  not  sensitive  to  downturns  in  the  economy  because 
maintenance  of  existing  systems  and  installation  of  new,  more 
efficient  equipment  in  existing  buildings  make  up  a  large  part  of 
their    work.      Because    people    and    businesses    depend    on  •their 
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air-conditioning  and  refrigeration  systems?,  the  need  for. 
mechanics  to  do  maintenance  work  is  strong  even  during  economic 

downturns . 

■  . 

Related  Occupations 

Air-conditioning  and  refrigeration  mechanics  work  with  sheet 
metal  and  piping,,  and  repair  machinery,  ^such  as  electrical 
motors,  compressors,  and  burners.  ,Other  workers  who  have  similar 
skills  are  boilermdkers,  electrical  .appliance  servicer^, 
electricians,  pipefitters,  plumbers,  and  sheet  metal, workers. 

Sources  of  Additional  Information 

For  more  information  about  emjiloyment  and  taffi^ning 
opportunities  in  this,  trade,  contact  local  air-conditioning 
and  refrigeration  contractors;  a  local  of  the  union  previously 
mentioned;  a  local  joint  •  union-management  apprenticeship 
committee;  or  the  nearest  office  of  the  State  employment  service 
of  State  a^renticeghip  agency.' 

For.  p'amphlets  on  career  opportunities  and  training,  write 
to:  '  Air-Conditioning  and  Refrigeration  Insi^ltute,  1815  N.  Fort 
Myer  Drive,  Arlington,.  VA  22209  (The  Institute  prefers  not  to 
receive  individual  requests  for  large  quantities  of  pamphlets,.) 
or  Air-Conditioning  Contractors  of  America,  1228  17th  Street,, 
N^W.-,  Washington,  D.C.  20036.  *♦ 
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MAINTENANCE  MECHANIC  HELPER  -638.684-018* 
MAINTENANCE  REPAIRER  HELPER  -  899.684-022* 
PNEUMATIC  TCX)L  REPAIRER  -  630.281-010*  / 

ELECTROMECHANICAL  TECHNICIAN  -  710.281-018*   (  ^ 
ELECTRONIC-PRODUGTION-LiNE  MAINTENANCE  MECHANIC  -  629.281-022* 

Nature  of  the  Work  \ 

When  a  machine  break's  down  in  a  plant  or  factory,  not  only 
is  the  machine  idle,  but  raw  materials /and  human  resources  are 
wasted.  It  is  the  industrial  machinery /repairer • s  job  to  prevent 
these  cosily  breakdowns  and  to  make  repairs  as  quickly  as 
possible. 

Industrial  machinery  repairers— often  called  maintenanc* 
mechanics— spend  much  time-  doing  preventive  maintenance.  This 
includes  keeping  machines  v^ll  oiled  and  greased,  and 
periodically  cleaning  parts.  The  repairer  regularly,  inspects 
machinery  and  checks  perforipance.  Tools  such  as  micrometers, 
calipers,  and  deptl>  gauges  'are  used  to  measure  and  align  all 
parts.  For  example,  treadles  on  sewing  machines  in  the  apparel 
industry  may  need  adjustment  and  gears  and  bearings  may  have  to 
be  aligned.  By  keepihg  complete  and  up-to-date  records, 
mechanics  try  to  anticipate  trouble  and  service  machinery  before 
the  factory' s  production  is  interrupted. 

When  repairs  become  necessary,  the  maintenance  mechanic  must 
first  locate  the  specific  cause  of  the  problem.  This  challenge 
requires^knowledge  reinforced  by  experience.  For  example,  after 
hearing  a  vibration  from  a  machine,  the  mechanic  must  decide 
whether  it  is  due  to  worn 'belts,  weak  motor  bearings,  or  any 
nu^er  of  other  possibilities.  Repairers  often  follow  blueprints 
and  engineering  specifications  in  maintaining  and  fixing 
equipment. 

After  correctly  diagnosing  the  problem,  the  maintenance 
mechanic  disassembles  the  equipment,  and  then  repairs  or  replaces 
the  necessary  parts.  Hand  and  power  tools  usually  are  needed. 
The  repairer  may  use  a  screwdriver  and  a  wrench  to  take  the  door 
off  an  oiln ,  or  a  crane  to  lift  a  printing  press  off  the  ground. 
Electronic  testing  equipment  often  is  included  in  the  ^echanic  s 
tools.  Repairers  use  catalogs  to  order  replacements  for  broken 
or  defective  parts.  When  parts  are  not  readily  available,  or 
when  a  machine  must  be  quickly  returned  to  production,  repairers 
may  sketch  a  part  that  can  be  fabricated  by  the  plant's  machine 
shop. 

The  repairer  reassembles  and  tests  each  piece  of  equipment 
after  it  has  been  serviced,  for  once  it  is  back  in  operation,  the 
machine  is  expected  to  work  as  if  it  were  new. 

*Occupational  Outlook  Handbook.  Washington:  U.S.  Department  c5£ 
Labor,  1982-83.-  ' 
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Working  Conditions 


Industrial  machinery  repairers  are  not  usually  affected  by 
seasonal  changes  in  production.  During  slack  periods/  when  some 
plant  workers  are  laid  off,  repairers  oftftn  are  retained  to  do 
major  overhaul  jobs.  In  addition  to  their  regular  work  schedule, 
industrial  machinery  repairers  may  be  called  to  the  plant  at 
night  or  on  weekends  for  emergency • repairs . 

Repairers  may  work  in  stooped  or  cramped  positions-  to  reach 
the  underside  of  a  generator,  for  example.  They  a^so  may  work 
from  the  top  of  ladders  when  repairing  a  large  machine.  These 
workers  are  subject  to  common  iphop  injuries  sjatoh  as  cuts  and 
bruises.  Goggles,  metal-tip  shoes,  safety Iwdmets,  and  other 
protective  devices  help  prevent  injuri^ST^  

Placement  of  Employment  j 

Industrial  machinefy  repairej;s^^ work  in  a*lmost  every  industry 
in  which  a  .great  deal  of  machinery  is  used.  Many  of  the  655,000 
repairers  employed  in  1978  worked  in  the  following  manufacturing 
industries:  Food  products,  primary  metals,  ma'chinery, 
transportation  equipment,  paper,  and  rubber.  # 

Because  industrial  machinery  repairers  work  in  a  wide 
variety  of  plants,  they  are  employed  in  every •  section  of  the 
country.  Employment  is  concentrated,  however,  in  heavily 
industrialized  areas. 

Training,  Other  Qualifications,  and  Advancement 

Graduation  from  high  school  is  preferred,  but  not  always 
required,  for  entry  into  this  occupation.  High  scnool  courses  in 
mechanical  drawing,  mathematics,  blueprint  reading,  and  )physics 
are  useful  for  those  interested  in  enteri:.g  this  trade. 

Most  workers  who  become  industrial  machinery  repairers  start 
as  helpers  and  pick  up  the  skills  of  the  trade  informally.  Some 
learn  the  trade  through  apprenticeship  programs.  "Apprenticeship 
j^raining  usually  lasts  4  years  and  cons?.sts  of  on-the-job 
training  an.d  related  classroom  instruction  in  subjects  such  as 
shop  mathematics,  blueprint  reading,  welding,  and  safety. 

Mechanical  aptitude  and  manual  dexterity  are  important 
qualifications  for  workers  in  this  trade.  Good  physical 
condition  and  agility  are  also  necessary  because  repairers 
sometimes  have  to  lift  heavy  objects  or  climb  to  reach  equipment 
located  high  above  the  floor. 

Examinations  may  be  administered  periodically  to  determine 
the  repairer's  ability  to  maintain  more  advanced/machinery.  Some 
repairers  are  promoted  to  machinists  or  tool-cind-die  makers  or 
become  master  mechanics. 
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Employment  Outlook 

Employment  of  industrial  machinery  repairers 'is  expected  to 
increase  much  faster  than  the  average  for  all  occupations  through 
the  1980 's.  More  repairers  *  will  be  needed  as  manufacturers 
invest  in  more  industrial  machinery.  Mso,  as  machinery  becomes 
more  complex,  repair  work  and  preventive  maintenance  will  become 
more  time  consuming.  In  addition,  many  openings  will  result  from 
the  need  to  replace  repairers  who  retire,  die,  or  transfer  to 
other  occupations.  ^ 

Related  Occupations 

Other  occupations  whrth  involve  repairing  machinery  include:* 
Aircraft    mechanics,    automobile    mechanics,  bowlin^pin-machi.ne 
mechanics,    machinists,    millwrights,    tool-and-die   inakers,-  and 
vending  machine  mechanics. 

Sources  of  Additional  Information 

mformation  about  employment  and  apprenticeship 
opportunities  in  this  field  may  be  available  from  local  offices 
of  the  State  employment  service  or  the  following  organizations: 
International  Union,  United  Automobile,  Aerospace,  and 
Agricultural  Implement  Workers  of  America,  8000  East  Jefferson 
Avenue,  Detroit,  MI  48214  and  International  Union  of  Electrical, 
Radio  and  Machine  Workers,  1126-16th  Street,  N.W.,  Washington, 
D.C.  20036. 
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FLUjCD  POWER  MECHANIC  -  600^^81-010* 

/  ^ 

Nature  of  the  Work  /  " 


All-round  machinists,  including  the  category,  of  fluid  power 
mechanics,  are  skilled  metalworkers  who  can  turn  a  block  of  metal 
into  ah  intricate  part,  such  as  a  gear  or  piston,  that  meets 
precise  specif icatibns.  They  know  how  to  set  up  and  operate  most 
jles  of  machine  tools  used  to  make  metal  parts  for  aircraft, 
cars,  machines,  and  other  equipment.  They  also  know  the  working 
pi/operties  of  metals  such  as  steel,  cast  iron,  aluminum,  and 
irass  used  toAnake  tl:v3se  parts.  Using  this  knowledge  of  metals 
plus  their  skill  with  machine  tools,  production  machinists  plan 
and  carry  out  the  operations  needed  to  make  a  machined  product. 

Before  they  bec^iai . worX^on  a  part,  machinists  usually  cpnsult 
blueprints   or^.writteh    specifications.      They    select  'tools  'amd 

^materials  for  the  ;job  and  pl.an  the  cutting  and  finishing 
operations.  To  make  a  rifle  barrel,  for  example,  they  might  use 
alloy  stQel  for  the  workpiece  and  a  boring  machine  to  cut  out  the 
rifle  bore.  After  selecting  a  workpiece  and  the  appropriate 
machine,  they  determine  dimiensions  of  work  and  machining 
computations.    For  example,  they  must  know  where  to  bore  the  hole 

^in  the  workpiece,  how  fast  they  can  feed  the  metal  workpiece  into 
the  machine,  and  which  cooking  oils  keep  metal  from  overheating. 

They  use  precision  instruments,  such  as  micrometers,  to 
check  their  work  to  thousandths  or  even  ten-thousandths  of  an 
inch.  AftSr  completing  machining  operations,  they  may  smooth 
rough  metal  edges  before  assembling  the  finished  parts. 

Like     production     machinists,      all-round     machinists  in 

maintenance  shops  have  a  broad  knowledge  of  metals,  machines,  and 

machining  operations.  These  workers  repair  or  make  new  parts  for 
machinery.    They  also  adjust  and  test  these  parts. 

Working  Conditions 

The  work  environment  for  machinists  has  improved 
considerably  in  recent  years..  Most  machine  shops  are  clean,  well 
lighted,  and  well  ventilated.  Many  modern  shops  are 
air-conditioned.  Noise  levels  also  have  been  reduced  with  the 
introduction  of  better  designed  machine  tools.  In  shops  where 
noise  still  is  a  problem,  workers  must  wear  earmuffs  or  earplugs 
to  protect  their  hearing. 

Working  around  high-speed  machine  tools,  however,  can  still 
present  certain  dangers.  Because  flying  pieces  of  hot  metal  can 
cause  burns  and  cuts,  machinists  must  \iStear  safety  glasses  with 
side  shields  and  other  protective  devices.  Loose  or  billowy 
clothing,  'long  hair,  and  rings  or  other  Jewelry  are  prohibited. 

♦Occupational  Outlook  Handbook.  Washington:  U.S.  Department  of 
Labor,  1982-83. 
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Employment  * 

About  303,000  persons  worked  as  machinists  in  1980.  Almost 
every  factory  that  uses  substantial  amounts  of  machinery  employs 
all-round  machinists  to  maintain  its  mechanical  equipment.  ^  In 
some  factories,  machinists  make  large  quantities  of  identical 
^arts  such  as 'automobile  axle  shafts  in  production  departments. 
>n  others,  the:^  make-  limited  numbers  of  varied  products  such  as 
m\ssile  motor  caae-e  in  machine  shops. 

\  Most  all-round  machinists  work  in  the  following  industries: 
MachSiery,  including  electrical;  transportation  equipment? 
fabricated  metal  products;  a^^d  primary  metals.  Other  industries 
employing  substant?ial  numbers  of  these  workers  are  the  railroad, 
chemical,  food  processing,  and  textile  inc^ustries.  The  Federal 
Government  also  employs  all-round,  machinists  in  Navy  yards  and 
other  installations.  < 

Although  macliinists  work  in  all  parts  of  the  country,  jobs 
are  most  plentiful  in  areas  where  many  factories  are  located. 
Among  the  leading  areas  of  employment  are  Los  Angeles,  Chicago, 
fjew  York,  Philadelphia,  Boston,  San  Francisco,  and  HoustoJi. 

Training,  Other  Qualifications,  and  Advancement 

■  A  4-year  formal  apprenticeship  xo  the  best  way  to  learn  the 
machinist    trade,     but     some    companies    have     shorter  training 
'  prog^wms   for  single-purpose  machines.     Many  machinists  do  learn 
this  "tirade  on  the  job,  however. 

Persons  intjerested  in  becoming  machinists  should  be 
mechanically  inclined  to  use  the  tools  and  machines  required  to 
build  complex  mechanisms.  They  also  should  be  temperamentally 
suited  to  do  highly  accurate  work  that,  re.quires  concentration  as 
well  as  physical  effort.  Prospective  machinists  should  be  able 
to  work  independently.  Although  the  work  sometimes  is  tedious 
and  repetitious,  all-rounci.  machinists  -  frequently  have  the 
satisfaction  of.  seeing  the  final  results  of  their  work.  They 
also  often  ate  able  to  switch  from  making  one  product  to  another; 
as  a  result,  variety  is  a  major  feature  of  all-round  machinists' 
work. 

A  high  GChool  or  vocational  school  education,  including 
mathematics,  physics,  or  machine  shop  training,  is  desirable, 
sfome  companies  require  experienced  machinists  to  take  additional 
courses  in  mathematics  and  electronics  at  company  expense  to  work 
with  newer  metalworking  technologies,  such  as  numerically 
controlled  .machine  tools.  Tn  addition,  equipment  builders 
general l-  provid*^  training  in  the  electrical,  hydrau\ic,  and 
mechanical  aspects  of  machine-and-control  systems. 

Typical  machinist  appientice  programs  consists  .  of 
approximately  8,000  hours  of  ohop  training  and  about  570  hours  of 
related    classroom    instruction.      In    shop    training,  -  apprentices 
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learn  chlppiiig,  filing,  hand  tapping,  dowel  fitting,  riveting, 
and  the  operation  of  variou^machine  tools.  In  the  cladsroom, 
they  study  blueprint  reading,  mechanical  drawing,  ^shop 
mathematics,  and  shop  practices.  f  ) 

•  *  i  • 

Many  all-round  machinists  become  supervisors.     Others  take 
additional  training  and  become  tool-and-die  or  inst^rvimentl  makers. 
^Skilled  machinists  may  open  their  own  shops  or  advance 'into  other 
technical  jobs  in  machine  programming  arid  tooling. 

• 

Job  Outlook  • 

The  Jiumber  of  all-round  machinists  is  expected  to  increase 
about  as  fast  as  th^  average  for  all  occupations  through  the 
1980 's.  GroVth  in  the  demand  for- machined  metal  parts  will  cause 
most  of  the  increase.  In  addition,  many  openings  will  arise  from 
the  need  to  other  fields  of  work,  retire,  or  d^e. 

As  population  and  incomes  rise,  so  wif^l  the  demand,  for 
machined  goods,  such  ast  automobiles,  household  appliances,  and 
industrial  products.  However,  technological  developments  that 
increase  the  productivity  -  of  'machinists  are  expected  to  keep 
employment  from  rising  as  fast  as  the  demand  for  machined  goods. 

Chief  among  these  technological  innovations  is  the  use  of 
numerically  controlled  machine  tools.  Thes6  machines,  which  use 
computers  to  control  varibus  machining  operations,  significantly 
reduce  the  time  for  machining  operations.  *       '  *  < 

Much  of  the  employment  growth  will'  occur  in  the  maintenance 
shops  of  manufacturing  plants'  as  industries  continue  to  use  a 
greater  volume  of  coiftplex  machinery  and  equipment.  More  skilled 
maintenance  machinists  will  be  needed  to  prevent  cjDstly 
breakdowns  in*  highly/mechanized  plants.  Often  the  " breakdown  of 
just  one  machine  can  >^top  an  entire  production  line  for  hours.. 

Employment  of  ^ machinists  is  relatively  insensitive  to  the 
business  cycle.  instead  of  being  stimulated  by  demand  for 
consumer  goods,  employment  of  prodifction  machinists  is  tied  to 
the  development  of  new  industrial  machinery.  Even  when  demand 
for  a  particular  consumer  durable  good  is  down — automobiles*,  for 
example — machinists  are  needed  *  to  retool  in  order  to  make  new 
product  lines.  .  ,         .  ^ 

Employment  of  machinists  involved  in  plant  maintenance  also 
is  insensitive  to  economic  downturns.  Proper  maintenance  and 
repair  of  costly  equipment  remain  vital  concerns  even  when 
production  levels  fall. 

Related  Occupations  •  ,  ' 

Occupations  most  closely  related  to  all-round  machinists 
are,  of  course,  the  other  machining  occupations.  Thesor  include 
tool-and-die  makers,   machine  tool  operators,   machine  tool  setup 
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workers,  and  instrument  makers.  Other  occupations  that  .require 
precision  and  skill  in  working  with  metal  include  arc  cutters, 
blacksmiths,  gunsmiths,  locksmiths,  metal  patternmakers,  and 
.welders.       .  '   .  ^' 

Sources  of  Additional  Information 

For  information  on  career  opportunities  in  the  machine  tool 
industry,  contact:  'The  National  Machine  Tool  Builders 
Association,  7901  Westpark  Drive,  McLean',  VA  22102*  . 

•  '  .  ^ 
Information  on  apprenticeship  training,  including 
recommended  •  apprenticeship  standards  for  tool-and-die  makers 
certif*'=id  by,  the  U.S.  Department  of  Labor's  Bureau  of 
Apprei.w ice ship  and  Training  can  be  obtained  from:  The  National 
Tool,  Die  ^nd  Precision  Machining  Association,  9300  Livingston 
^Road,  Washington,  D.C.  20022. 

For  information  on  apptenticeship  training  in  the  Chicago 
area,  contact:  The  Tool  and  Die  Institute,  777  Busse  Highway, 
Park  Ridge,  IL  60068.  \ 

Many  local  offices  of  State  employment  services  provide  free 
aptitude  testing »  to  persons  interested  in "  becoming  all-around 
machinists  or  tool-and-die  makers.  In  addition,  the  State 
employment  service  refers  applicants  for  apprentice  programs  to 
employers.  In  many  communities,  labor-management-  apprenticeship 
committees  aiccept  applications  for  apprenticeship. 

Apprentic^ship  information  also  may  be  obtained  from  the 
following  unions  (which  have  local  of f-ices  in  many  cities)  . 


III-22  47 


ELECTROMECHANICAL  TECHNOLOGY  f»ROGRAM  OBJECTIVE 


Given  appropriate  instruction,  as  suggested  by  this  guide,  a 

*  * 

student   completing   the  program  should  demonstrate  entry  level 

skills  in  Electromechanical. Technology  in  the  areas  of  knowledge, 
theoretical  structure,  tool  usage,  diagnostic  ability,  related 
supportive  skills  and  occupational  survival  skillsY 

As  the  student  progresses  through  the  program,  sufficient 
competencies  will-  be  acquired  to  enable  the  student  to  enter  the 
occupational  field  at  the  following  curriculum  exit  points. 


(D.O.T. 
.(O,0.T. 
(D.O.T. 


Electrician  Helper  (D.O.T. 

Electrician  (D.O.T. 

Refrigeration  Mechanic  Helper  (D.O.T. 
Air  Conditioning  Installer- 

Servicer  Helper,  Window 

Unit 

•Maintenance  Mechanic  Helper 
Maintenance  Repairer  Helper 
Electronic  Production  Line 

Maintenance  Mechanic 
Gas  Appliance  Servicer 

Helper 

Electrical  Appliance  Preparer  (D.O.T. 

Household  Appliance  Installer  (D.O.T. 

Refrigerator  Tester  (D.O.T. 

Gas  Leak  Tester  .  (D.O.T. 
Air  Conditioning  Installer- 

Servicer,  Window  Unit  (D.O.T. 

Electrical  Appliance  Servi-cer  (D.O.T. 

Electrical  Apprentice  (D.O.T. 


Code  829.684-022) 
Code  824,681-010) 
Code  637.687-014) 


Code  637.687-010) 
Code  638.684-018) 
Code  899.684-022) 


(D.OXT.  Code  629.281-022) 

(D.O.T.  Code  637.684-010) 

Code  827.584-010) 

Code  827.661-010) 

Code  827.384-010) 

Code  827.584-0;0) 

Code  637.261-010) 
Code  827.261-010) 
Code  824.26f-014) 


♦ 


*Dictionai;y  of  Occupational  Titles.  Washington:  U.S.  Department 
of  Labor,  1977. 
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Although  designed  as  a  two  year  curriculum,  some  students 
may  desire  to  pursue  additional  Electromechanical  Technology 
•program  areas  during  a  third  year  of  study.  With  appropriate 
instruction,  a  third  year  should  enable  students  to  acquire 
sufficient  fundamental  competencies  from  which  they  may  pursue 
the  following  curriculum  exit  points*  either  at  the  postsecondary 
level  or  in  the  work;6orce. 


Electrician  '  '   (D.O.T.  Code  824.261-010) 

Electrical  Repairer  .  (D.O.T.  Code  829.281-014) 

Pneumatic  Tool  Repairer  (D.O.T.  Code  630.281-010) 

Electromechanical  Technician  '(D.O.T.  Code  710 .281-018) 
Fluid  Power  Mechanic  (D.O.T.  Code  600.281-010) 


3  ^ 

*nirMonarY  of  Occupational  Titles.     Washiligton:     U.S.  Department 

of  Labor,  1977. 
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DEFINITION  OP  D.O.T.  CODE* 


As  a  Result  of  technolo- 
gical, eqdnomic  and  sociolo- 
gical infl'uencesr  nearly  ev- 
ery job  .  in\  the  economy  is 
performed  sli&htly  different- 
ly from  any  other  job.  Every 
job  is  also  similar  to  a  num-  ^ 
numbed  of  otherXjobs.  In  or- 
der to  look  at  ^e  millions 
of  jobs  in  an  organized  way, 
job  titles  are  designated  a 
9-digit  occupational  code. 
Each  set  of  three,  digits  in 
the  D.O.T.  Code  has  ict  speci- 
fic purpose  or  meaning  that 
dif  ferentiateSb  it  from  all 
other  codes. 


lower  numbers  while  functions 
which  ar6  less  complicated 
have  high  numbers* 

•  « 

The  last  three  digits  of 
the  D.O.T.  Code  652.382-010 
indicate  the  alphabetical  or- 
der of  titles  within  6-digit 
code  groups.  They  serve  to 
differentiate  a  particular  oc- 
cupation from  ajl  others.  A 
number  of  occupations  may  have 
the  same  first  six  digits,  but 
no .  two  D.O.T.  Code '.can  have 
the  same  nine  digits. 


In  the  D.O.T.  Code,  the" 
first  three  digits  identify  a 
specific  occupational  group. 
In  the  code  652.382-010 ,  the 
first  digit  indicates  an  oc- 
cupational category.  The 
second  digit  refers  to  a  di- 
vision within  the  occupa- 
tional category.  The  third 
digit  defines  a  specific  oc- 
cupational group  within  a  di- 
vision. 

The  middle  fefiree  digits  of. 
the  D.O.T.  /€^de  652.382-010 
are  the  worker  function  rat- 
ing of  the  tasks  performed  in 
the  occupation.  Every  job  re- 
quires a  worker  to  function, 
to  some  degree,  in  relation 
to  data,  people  and  things. 
A  separate  digit  expresses 
the  worker's  relationship  to 
each  of  these  'three  groups. 
Worker  functions  involving 
more  complex  responsibility 
and    judgment    are  assigned 


^Dictionary  of  Occupational  Titles,   1977  ed. 
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DESCRIPTION  OP  OCCUPATIONAL  EXIT  POINTS* 

827.584-010    ELECTRICAL-APPLIANCE  PREPARER  (afty  ind.)  uncrater. 

Assembles  and  tests  electrical  appliances,  »<ich  as  ranges, 
refrigerators,  and  washing  machines,  to  prepare  for  delivery  and 
installation,  using  handtools  and  test  lamp:  Uncrates 
appliances,  using  -pry  bar,  wire  cutters,  and  nail  P^JJ-^er. 
Assembles  appliance  parts,  using  screws  and  handtools.  Connects 
appliance  to  electric  current  to  test  performance.  Locates 
faulty  circuits  with  test  .lamp.  Solders  and  wraps  wires  with 
friction-  tape  to  repair  insulation.  Washes  and  polishes 
appliances.  Examines  exterior  of  appliance  for  chips,  scratches, 
and  dents.  Keeps  records  of  appliances  received;  assembled,  and 
delivered.  May  be  designated  according  to  type  of  appliance 
assembled  and  tested  as  DISHWASHER  PREPARER  (any,  ind.)? 
ELECTRIC-RANGE  PREPARER  (any  ind.);  ELECTRIC-REFRIGERATOR 
PREPARER  (any  ind.);  WASHER-DRIER  PREPARER  .(any  ind.). 

827.661-010     HOUSEHOLD-APPLIANCE  INSTALLEli  (any  ind.)  _ 

Installs  household  appliances,  such  as  refrigerators,  washing 
machines,  stoves,  and  related  appliances,  in  "fb^^^^  J^J??^  °^ 
customers'  homes,  using  handtools:  Levels  refrigerators  and 
adiuRts  doors.  Connects  water  pipes  to  washing  machines,  using 
Plumbing  tools.  Observes  complete  cycle  of  automatic  washers  and 
dryers  ind  makes  adjustments.  Lights  and  adjusts  pilot  lights  on 
aas  stoves  and  examines  valves  and  burners  for  gas  leakage  and 
Ipecified  flame.  May  assemble  and  install  prefabricated  kitchen 
cabinets  in  conjunction  with  appliances.  May  stain .  or  finish 
cabinets . 


829.684-022    ELECTRICIAN  HELPER  (any  ind.)  wirer  helper.  , 

Assists  ELECTRICIAN  (any  ind.)  to  install  and  repair 
electrical  wiring,  fixtures,  and  equipment,  performing  •.  any 
combination  of  following  tasks:  Measures,  cuts,  and  bends  wire 
and  conduit,  using  ruler  and  handtools.  Drills  holes  for  wiring, 
using  power  drill,  and  pulls,  or  pushes  wiring  through  openmg. 
Assists  in  lifting,  positioning,  and  fastening  obnects,  such  as 
Siring,  conduit,  and  motors..  Performs  minor  repairs ,  such  as 
?epla?ing  fuses,  light  sockets,  bulbs,  and  switches,  using 
handtools.  Maintains  tools  and  .equipment  and  keeps  supplies  and 
pa?ts  in  o^der.  Disassembles \defective  electrical  equipment, 
such  as  motors,  using  handtools.  Performs  other  duti<fes  as 
described  under  HELP?      fmy  ind.). 

*Dictionarv  of  Occupational  Titles.  Washington:  U.S.  Department 
of  Labor,  li>77. 
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637.684-010    GAS-APPLIANCE-SERVICER  HELPER  (any  ind.)  customer- 

servicer  helper;  gas-fitter  helper. 

Assists  GAS-i-APPLIANCE  SERVICER  (any  ind.)  in  installing, 
testing,  adjusting,  and  'repairing  regulators,  ranges,  and, 
heatersi  in  customer establishments:  Transports  tools,  parts, 
equipment,  and  appliances  from  ttuck  to  customer's  establishment, 
using  handtruck.  Measures,  cuts  threads,  and  connects  pipe  to 
feeder  line  and  installed  appliance,  using  pipe  cutter,  threader, 
and  wrench.  Dismantles  appliances  and  replaces  defective  pipes, 
thermocouples,  thermostats,  valves,  and  spindles,  using 
handto61s.  Performs  other  duties  as  described  under  HELPER  (any 
ind.).  May  Be  designated  according  to  kind  of  appliance  repaired 
as  GAS-STOVE-SERVICER  HELPER  (any  ind. ) . 


637.687-014     REFRIGERATION-MECHANIC  HELPER  (any  ind.) 

Assi^sts  REFRIGERATIONtMECHANIC  (any  ind.)  in  installing, 
maintaining,  ana  '  repairing  industrial  and  cojipercial 
refrigerating  systems:  Transports  tools,  materials,  coiwionents, 
and  refuse  to  and  from  work  area.  Lifts  or  holds  parts  while 
REFRIGERATION  MECHANIC  (any  ind.)  fits,  alines,  and  fastens  them 
into  position.  Bolts  or  unbolts  parts,  using  handtools.  May  cut 
and  thread  pipe  to  ^specified  lengtl,  using  pipe  cutter,  stock, 
and  die.  May  insulate  cabinets  and  systems.  Performs  other 
duties  as  described  under  HELPER  (any  ind.). 

ft.  ' 

899.684-022     MAINTENANCE-REPAIRER  HELPER,  FACTORY  OR  MILL  (any  i 

ind.)  general-maintenance  helper. 

Assists  MAINTENANCE  REPAIRER,  FACTORY  OR  MILL  (any  ind.)  in 
repairfing  and  maintatn^?*^  machinery,  plumbing,  physical 
structure,  and  electrical  wiring  and  fixtures  of  commerical  an<^ 
industrial  establishments:  Bends  an>a  cuts  conduit,  cuts  wires, 
and  drills  holes  in 'walls,  floors,  ceilings  for  electrical 
connections.  Connects,  vires  to  mot5jrs,  fixtures,  and  other 
electrical  equipment/  replaces  switche^>and  fuses,  and  splices 
wires  and  insulates  wires  with  fricti0n  tape.  Bends, 'cuts,  and 
threads  pipe,  cuts  openings  in  wallf,  ceilings,  and  floors  for 
pipes,  and  seals  pipe  joints  with  se»  ling  compound  or  molten 
lead.  Dismantles  machines  or  equipment,  replaces " defective  parts 
and  motors,  and  adjusts  •  feed  mechanisms.  Performs  routine 
maintenance  on  machines,  such  as. cleaning  and  lubricating  shafts, 
pulleys,  gears,  and  bearings,  using  ra^s,  brushes,  grease  gun, 
and  oilcan.  Cuts  out  and  joins  parts  for  worktables,  benches, 
shelves  and  other  furnishings,  using  handtools  and  materials, 
such  as  saws,  hammers,  nails,  and  screws.  Paints  walls, 
ceilings,  or  fixtures  of  building.  Patches  or  replaces  plaster, 
clears  clogged  drains,  and  replaces  washers.  Replaces  or  repairs 
machine  belts.     Removes  dust,    dirt,    grease,    and  waste  material 
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from  machines.-- ^Paints  Wchiiiies  or  equipment  to  prevent 
corrosion.  Performs  other  duties  as  describe'd  unde?  HELPER  (any 
ind.). 

82^.281-014    ELECTRICAL  REPAIRER  (any  ind.)  electrician, 

maintenance;  -  electrician,  repair;  trouble  shooter, 
electrical." 

Repairs,    maintaii^-,     and    installs    electrical    s^  items  and 
equipment,    such  as  motors,    transformers,   wiring,    switches,  and 
alarm  systems:     Locates   and  determines  electrical  malfunction, 
using  test  instruments,   such  as  ammeter ;  ' oscilloscope,   and  test 
lamp.     Repairs  malfunction  by'  such  methods  as  replacing  burnt-out 
elements   and   fuses,    by-passing   or   replacing  defective  wiring, 
filing  switch  contact  points,   and  cleaning  or  rewiring  motors, 
using"  handtools.     Tests  electrical  equipment,  such;  as  generators 
and    heaters >    for-  safety    and    efficiency,    using    standard  test 
equipment.      Installs  'fixtures,    motors,    and    other  electrical 
equipment    and    makes    adjustments,    using    hahdtfcols.  inspects- 
circuits   and  wiring   for   specified   shielding  and  gi?ounding  and 
repairs  or  rewires  system  according  to  building  codes  and  safety 
regulations.      May    replace    bearings    in    electric    motors. .  May 
repair  mechanical  pneumatic,  hydraulic,  or  electronic  components 
of   electrical  equipment,    using   standard   tools   and  gages.  May 
plan  layout  and  wire  new  installations   [ELECTRICIAN   (any  ind.)]. 
May  be  required  to  hold  license.    May  be  designated  according  to 
equipment   repaired  as  CIRCUIT-BREAKER  MECHANIC    (light,    heat,  & 
power);   ELECTRICIAN r    CRANE  MAINTENANCE    (any   ind.);  ELECTRICIAN, 
RECTIFIER  MAINTENANCE  M light,    heat,    &   power);    SALVAGE  REPAIRER 
(light,    heat,    &   power)    I;  "TIME   CLOCK   REPAIRER    (elec.  equip.); 
TRANSFORMER-COIL  WINDER    (light,   heat,   &  power);   or  according  to 
work     location     as     ELECTRICIAN,     MACHINE     SHOP     (mach.  shop)-; 
ELECTRICIAN,     REFINERY     (petrol,     refin.);     UNDERGROUND  REPAIRER 
(light,    heat,    &   power).     Additional   title*:     WATCH  ELECTRICIAN 
(tel.  &  tel.);  WIRER,  MAINTENANCE  (light,  heat,  &  power). 

637.261-010     AIR-CONDITIONING  INSTALLER-SERVICER,  WINDOW  UNIT 
■  (any  ind.) 

Installs,  services,  and"  repairs  air-conditioning  units, 
ranging  from  1/2  to  2  tons  capacity,  in  private  residences  and 
small  business  establishments:  Examines  unit  visually  for 
defective  parts,  or  listens  to  machine  in  operation,  utilizing 
knowledge  of  mechanical.,  electrical,  and  refrigeration  theory,  to 
determine  cause  of  malfunction.  Dismantles  whole  or  part  of 
machine,  as  indicated  by  type  of  malfunction,  and  repairs  or 
replaces  such  parts  as  switches,  relays,  fan-  motors,  thermostats, 
and  other  components,  using  handtools  and  power  tools.  Replaces 
filters,  lubricates  unit,  and  adjusts  controls.  Reassembles 
machine',     making     necessary     adjustments     to     insure  efficient 
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operation.  May  estimate  cost  of  repairs  or  adjustments.-  May 
remove  machines  from  customer's  premises  for  major  repairs  or 
overhaul  in  shop,  or  for  return  to  manufacturer,  for  extensive 
repairs.    May  repair  sealed  refrigeration  units  of  machines. 

827.384-010     REFRIGERATOR  TESCER  (refrigerat.  equip.) 

Inspects  a/d  tests  refrigeration  units  to  evaluate  functional 
operation  of  system,  using  knowledge. of  refrigeration  systems  .and 
opetating  specifications:  Connects  unit  to  electrical  outlet  ajid 
starts  compressor.  Observes  units  xo  , deteffct  malfunction  and 
insure  that  coolinq'  is"  taking  place.  .  Tests  comprejAfrs  on 
nonfunctioning  units  for  specified-  wattage,  using  wap^meter. 
Times*  operating  cycle  of  unit,"  using  watch  and^  replaces  relay 
switches,  or  orders  compressor  replacement  to  regulate  length  of 
operating  cycle.  , Feels  lines  and  other  ^components  at  various 
points  in  system  to  idetermine  if  .'unit  is  functioning.  Examines 
coolant,  lines  for  damage!  arid  acqumCilations  of  frost  indicating 
constriction  or  obstruction  in  lines*.  Records.  an<Jl  attaches 
inspection  tag  to  malfunctioning  units,  indicating  type  ai>d 
location  of ^  defects.  May  attach  gages  to  ve'rify  conformance  of 
unit  to  *' temperature ,  pres^re,  B..T.U..,  ^nd  other  operational 
specifications.  •  May  work  i^J control led  temperature  room. 

827.584-014    GAS -LEAK  TESTER  (refrigerat.  equip.)  ♦ 

Perforins  one  or  more  of  following  tasks  to  test  assemblet^  and 
charged  refrigeration  units  for  refrigerant  leaks:  Adjusts 
controls  •  to  set  balance  and  range  of  electrofiic  leak  tester. 
Mov^s  nozzle  of  tester  along  refrigerant  lines,  condenser,  and 
compressor  and  listens  ,  for  buzzer  •indicating  presence  of  gas. 
Narrows  range  of  tester  and  probes  .  area  '  to  pinpoint  exact 
location  of  leak*  Turns  valve  of  gas  tester  to  adjust  flow  fi 
gas  to  copper  fl^me-ring  and  ignites  gas.  Moves  suction  '  hose , 
joined  to  flame-ring,  "along .  surf  aces  of  refrigeration  unit  ^nd 
"observes  flame  for  change  in  color  denoting  presence  of . leakirkr 
refrigerant  gas.  Wraps  wet  litmus  paper  around  joints  of% 
refrigeration  unit  and  observes  paper  for  color  change  indicating 
refrigerant  leak.  Marks,  number  of  defective  part  or  joint'  on  - 
inspection  tag',  according  to  blueprint  numbering  chart,  and 
attaches  tag  to  unit.  Records  number  and  location  of  leaks  on 
inspection  chart.  ■ 

824.2^1-010'   ELECTRICIAN   (any  ind.)  wirer^. 

Plans  layout,  installs,  and  repairs  wiring,  electrical 
fixtures,  apparatus,  and  cgntrol  equipment:  Plans  new  or 
modifie^i  installations  to  minimize  waste  of  materials,  provide 
access    for    future   maintenance,    and   avoid    unsightLy,  hazardous, 
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and  unreliable  wiring,  consistent  with  specifications  and  local 
electrical  codes.  Prepares  sketches  showing  location  of  wiring 
and  equipment,  or  follows  diagrams  or  blueprints,  insuring  that 
concealed  wiring  is  installed  before  cortipletion  of  future  walls, 
ceilings,  and  flooring.  Measures,  cuts,  bends,  threads, 
assembles,  and  installs  electrical  conduit,  using  such  tools  as 
hacksaw,  pipe  threader,  and  conduit  bender.  Pulls  wiring  through 
conduit,  assisted  by  ELECTRICIAN  HELPER  (any  ind.).  Splices 
wires  by  stripping  insulation  from  terminal  leadd  with  knife  or 
pliers,  twisting  or  soldering  wires  together,  and  applying  tape 
or  terminal  caps.  Connects  wiring  to  lighting  fixtures  and  power 
equipment,  using  handtools.  Installs  control  and  distribution 
apparatus,  such.- as  switches,  relays,"  and  circuit-breaker  panels, 
fastening  in  place  with  screws  or  bolts,  using  handtools  and 
power  tools.  Connects  power  cables  to  equipment,  such  as 
electric  range  or  motor,  and'  installs  grounding  leads.  Tests 
continuity  of  circuit  to  insure  electrical  compatibility  and 
safety  of  components,  using  testing  instruments,  such  as 
ohmmeter,  battery  and  buzzer,  and  oscilloscope.  Observes 
funttioning  of  installed  equipment  or  system  to  detect  hazards 
and  need  for  adjustments,  relocation,  or  replacement.  May  repair 
faulty  equipment  or  systems  (ELECTRICAL  REPAIRER  (any  ind.)]. 
May    be    required    to    hold    license.      May    cut    and    weld  steel 

structural  members,  using  flame-cutting  and  welding  equipment. 
May  be  designated  according  to  work  location  as  MINE  ELECTRICIAN 

(mining  &  quarrying) .  ^ 

824.261-014     ELECTRICIAN  APPRENTICE   (any  ind.) 

Performs  duties  as  described  under  APPRENTICE  (any  ind.). 

A  worker  who  learns,  according  to  written  or  oral  contractual 
agreement,  a  recognized  skilled  craft  or  trade  requiring  one  or 
more  years  of  on-the-job  training  through  job  experience 
supplemented  by  related  instruction,  prior  to  being  considered  a 
qualified  skilled  worker.  High  school  or  vocational  .school 
education  is  often  a  prerequisite  for  entry  into  an 
apprenticeship  program.  Provisions  of  apprenticeship  agreement 
regularly  include  length  of  apprenticeship;  a  progressive  scale 
of  wages;  work  processes  to  be  taught;  and  amount  of  instruction 
in  subjects  related  to  the  craft  or  trade,  such  as 
characteristics  of  materials  used,  physics,  mathematics, 
estinmting,  and  blueprint  reading.  Apprenticeability  of  a 
particular  craft  or  trade  is  best  evidenced  by  its  acceptability 
for  registration  as  a  trade  by  a  State  apprenticeship  agency  or 
the  Federal  Bureau  of  Apprenticeship  and  Training.  Generally, 
w^^^re  employees  are  represented  by  a  union,  apprenticeship 
programs  come  under  the  guidance  of  joint  apprenticeship 
committees  composed  of  representatives  of  the  employers  or  the 
employer  association  and  representatives  of  the  employees.  These 
committees  may  determine  need  for  apprentices  in  a  locality  and 
establish  minimum  apprenticeship  standards  of  education, 
experience    and  training.     In   instances  where  committees  do  not 
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exist,  apprenticeship  agreement  is  made  between  apprentice  and 
employ  r,  or  an  employer  group.  The  title,  APPRENTICE,  is  often 
i2??fi^  y^^'^.f^*  synonym  for  beginner,  HELPtlR  (any  ind.),  or 
TRAINEE  (any  ind.) .  This  practice  is  technically  incorrect  and 
leads  to  confusion  dn  determining  what  is  meant.  Typical 
^t€^l^ii.r^x  Vi%r.-r^?L  ^PPJ^entices  are  BLACKSMITH  APPRENTICE 
aS;?C^  StT      "^'^"^'"^  «''°P"  ^^°MBE« 

# 

827.26i-010    ^LfeCTRICAL-APPLIANCE  SERVICER  (any  ind.)  appliance- 
service  representative. 

Installs,  services,  and  repairs  stoves,  refrigerators, 
dishwashing  machines,  and  other  electrical  household  or 
commerical  appliances,  using  handtools,  test  equipment,  'and 
following  wiring  diaarams  and  manufacturers • s  specifications: 
Connects  appliance  to  power  source  and  test  meters,  ^ch  as 
wattmeter,  ammeter,  or  voltmeter.  observes  readings  on  meters 
and  graphic  recorders.  Examines  appliance  during  operating  cycle 
to  detect  excess  vibration,  overheating,  fluid  leaks,  and  loose 
parts.  Disassembles  appliance  and  examines  mechanical  and 
electrical  parts.  Traces  electrical  circuits,  following  diagram, 
and  locates  shorts  and  grounds,  asing  ohmmeter.  Calibrates 
timers,  thermostats,  and  adjusts  contact  points.  Cleans  and 
washes  parts,  usiftg  wire  brush,  buffer,  and  solvent,  to  .remove 
carbon,  grease,  and  dust.  Replaces  worn  or  defective  parts,  such 
as  switches,  pumps,  bearings,  transmissions,  belts,  gears, 
blowers,  and  defective  wiring.  Repairs  and  adjusts  appliance 
motors.  Reassembles  appliance,  adjusts  pulleys,  and  lubricates 
moving  parts,  using  handtools  and  lubricating  equipment.  May  be 
known  according  to  appliance  repaired  as  CLOTHES-DRIER  REPAIRER 
(any  ind.);  COFFEE-MAKER  SERVICER  (any  ind.);  DISHWASHING-MACHINE 
REPAIRER      (any     ind.);      ELECTRIC-RANGE     SERVICER      (any  ind.); 

5™^^'^^'?^^^^?^^'^°^      SERVICER      (any      ind.);  WASHING-MACHINE 
SERVICER  (any  ind.). 


630.281-010    PNEUMATIC-TOOL  REPAIRER  (any  ind.)  air-motor 
repairer;  drill  doctor. 

Repairs  pneumatic  tools  and  air  motors,  such  as  pneumatic 
hammers,  chisels,  and  reamers,  using  mechanic's  tools:  Starts 
■notor  or  tool  and  listens  to  sound  to  locate  cause  of  trouble. 
Disassembles  motor  and  repairs  or  replaces  defective  gears, 
pistons,  connecting  rods,  and  other  parts,  using  taps,  files, 
wrenches,  and  other  handtools. 


600.281-010     FLUID-POWER  MECHANIC  (any  ind.) 

Fabricates,  assembles,'  services,  maintains,  repairs,  and 
tests  fluid  power  equipment,  such  as  power  steering  units,  and 
components,   following  blueprints,  schematics,  or  drawings,  using 
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handtools,  power  tools,  and  testing  devices  and  applying 
knowledge  of  hydraulic,  pneumatic,  and  electrical  principles: 
Analyzes  blueprints,  schematics,  diagrams,  and  drawings  to 
determine  fabrication  specifications.  Sets  rp  and  operates 
milling  machines,  lathes,  shapers,  grinders,  drill  presses,  and 
welders  to  make  precision  parts.  Verifies  conformance  to 
specifications,  using  instruments,  such  as  micrometers,  verniers, 
and  calipers.  Assembles  fluid  power  components,  such  as  pumps, 
cylinders,  valves,  reservoirs,  motors,  accumulators,  filters,  and 
controls,  using  handtools  and  holding  devices.  Connects  unit  to 
test  equipment,  and  analy:^es  and  records  data,  such  as  fluid 
pressure,  flow  measure,  and  power  loss  due  to  fr>.ction  and  parts 
wear.  Recommends  modifications  in  unit  and  in  test  procedures, 
instrumentation,  o.,*  setup,  based  on  analysis  of  test  results. 


824.681-010     ELECTRICIAN  (mfd.  bldgs.) 

Installs  and  repairs  wiring,  electrical  fixtures,  and  fuse 
bo> 2S  in  prefabricated '•nd  modular  l>omes,  using  handtools:  Reads 
blueprints  to  determine  locations  of  equipment  and  conformance  to 
building  and  ..afety  codes.  Measures,  cuts,  and  installs  conduit 
in  specified  panels,  using  handtools.  Measures  for  location  of 
receptacles  witn  tape  measure  and  installs  receptacles.  Cuts  and 
connects  wires  according  to  diagrams  to  install  fixtures,  such  as 
switches,  light  fixtures,  and  fuse  boxes.  Test  continuity  of 
circuits  to  insure  safety,  using  ohmmeter.  Repairs  faulty 
systems.  May  direct  workers  in  bGring  holes  in  studs  and  running 
wiring.  May  train  new  workers  in  electrical  system  installation 
procedures . 


638.684-018    MAINTENANCE-MECHANIC  HELPER  (any  ind. )  machine- 
adjuster  helper;  repair  helper. 

Assists  MAINTENANCE  MECHANIC  (any  ind.)  in  repairing  and 
maintaining  machinery  an'i  mechanical  equipment:  Carries  tools 
and  equipment  to  and  from  storage  and  working  areas.  Holds 
scaffolding  members  in  place  or  tightens  bolts  to  erect  working 
platforms  c bout  nachines.  Pulls  handlines  to  rai^e  materials  and 
tools  to  worKing  levels.  Loosens  bolts  to  dismantle  machinery. 
Drills  and  breaks  up  concrete,  using  jackhammer.  Digs  trenches 
for  machinery  foundations.  Mixes  and  pours  concrete  ^or 
foundations.  Cleans  machines  with  sandpaper,  solvent,  and  wiping 
rags  to  p.epare  surfaces  for  painting.  Oils  and  greases 
machines.  Performs  other  duties  as  described  under  HELPER  (any 
ind. ) . 
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637.687-010     AIR-CONDITIONING  INSTALLER-SERVICER  HELPER, 

WINDOW  UNIT  (any  ind.) 


Assists  AIR-CONDITIONING  INSTALLER-SERVICER)  WINDOW  UNIT  (any 
ind.)  in  repairing,  servicing,  or  installing  window-mounted- 
air-conditioning  units,  performing  any  combination  of  following 
dutiies:  Carries  unit  from  delivery  vehicle  to  worksite. 
Assembles  window-support  brackets',  using  handtools.  Cuts  opening 
through  wall  j^or  insertion  of  unit,  using  hammer  and  chisel. 
Applies  calking  compound  to  excess  space  between  air  conditioner 
and  wall  opening.  Performs  other  duties  as  described  under 
HELPER  (any  ind.) .  "  . 


710.281-018     ELECTROMECHANICAL  TECHNICIAN   (inst.  &  app.) 

Fabricates,  tests,  analyze?,  and  adjusts  precision 
electromechanical  instruments,  such  as  temperature  probes, 
gyroscope  units,  telemetering  systems,  altimeters,  and 
aerodynamic  probes,  following  blueprints  and  sketches,  using 
handtools,  metalworking  machines,  and  measuring  and  testing 
instruments:  Operates  metalworking  machines,  such  as  bench 
lathe,  milling  machine,  punch  press,  and  drill  press,  to 
fabricate  housings,  fittings,  jigs  and  fixtures,  and  verifies 
dimensions,  using  micrometer  and  calipers.  Assembles  wires, 
insulation,  2nd  electrical  components,  such  as  resistors  and 
capacitors,  following  method  layouts,  using  fixtures,  binocular 
microscope,  soldering  tools,  tweezei;S/  and  handtools.  Installs 
electrical  assemblies  and  hardware  in  housing,  using  handtools 
and  soldering  equipment.  Tests  assembled  instruments  for  circuit 
continuity  and  , operational  reliability,  using  multimeter, 
o':>cilloscope ,  oscillator,  vacuum  tube  voltmeter,  and  bridge. 
Analyzes  test  results  and  repairs  or  adjusts  instruments 
according  to  analysis.  Records  test  r^ults  and  writes  report  on 
fabrication  techniques  used.  May  calibrate  instrument  dials 
according  to  established  standards.  May  specialize  in  assembly 
of  prototype  instruments  and  be  designated  f  as  DEVELOPMENT 
TECHNICIAN  (inst.  &  app.),  or  in  assembly  of  production 
instruments  and  be  designated  as.  FABRICATION  TECHNICIAN  (inst.  & 
app.). 


629.281-022     ELECTRONIC-PRODUCTION-LINE-MAINTENANCE  MECHANIC 

(electronics) 

Repairs  and  maintains  machines  and  equipment  used  in 
processing  and  assembly  of  electronic  components,  :juch  as 
capacitors,  resistors,  semiconductor  devices  and  assemblies  for 
television,  radio  communication,  and  radar  systems,  following 
blueprints  and  other  specifications  using  handtools  and  test 
equipment:  Starts  equipment  or  machine,  such  as  diffusion 
furnace,  wave  solderer,  or  ultrasonic  welder,  and  inspects 
mechanical     or     electrical     units     and     controls     to  determine 


malfunctions.  Reads  blueprints  and  schematic  drawings  to 
determine  repair  procedures.  Dismantles  machjLne  and  disconnecta 
controls,  using  screwdrivers,  wrenches,  wire  cutters,  and  other 
handtools.  -Removes  and  sets  aside  defective  units  for. repair  or' 
re'placement .  Assembles  and  installs  equipment,  such  as  shafting, 
conveyor,  wiring,  tubing,  and  controls,  using  hand  and  power 
tools.  Adjusts  sensitive  electrical,  thermal  and  timing  elements 
to  meet  specifications.  Starts  repaired  or  newly  installed 
machines  and  verifies  readiness  for  operation.  Records  type  of 
malfunction  and' repair  work  performed.  May  prepare  requisitions 
for  material  and  supplies.  May  repair  electronic  control  units. 
May  be  designated  ELECTRONICS  TECHNICIAN,  AUTOMATED  PROCESS 
(electronics) . 


^ 
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^THE  VDARE  PROCESS 


A  resource  for  assessing  an 
individual's  capabilities  an 
initiating  job  placement  ac- 
tion is  the  VOCATIONAL  DIAGNO- 
SIS and  ASSESSMENT  of  RESIDUAL 
EMPLOYABILITY  (VDARE)  process. 
Its  purpose  is  described  in 
Vocational  Assessment  Planning 
and  Jobs. 

9 

"...is  designed  for  job 
analysis  and  the  assess- 
ment of  vocational  po-"^ 
tential.  Utilizing  the 
•  Dictionary  of  Occupation- 
al TitleF  (DOT)  ,  the 
client's  personal  histo- 
ry, and  current  level  of- 
functioning,  information 
(medical,  ,  psychological, 
social,  educational  and 
.  vocational)  is  synthesiz-«. 
ed  to  predict  vocational 
functional  potential. 
The  Process  Worksheet  is 
used  to  record,  synthe- 
size and  analyze  the 
vocationally  relevant 
information  about  the 
client's.     potential  to 


wor] 


The  objective  of  this  pro- 
cess is  aiding  the  vocational 
professional;  i.e.,  instruc- 
tor, -counselor,  or  administra- 
tor in  placing  a  student's 
assessed  qualifications  before 
prospective  employers.  The 
assessment  of  personal  quali- 
fications is  unique  to  each 
individual  and  is  accomplished 
through  trait  factor  analysis. 

The  VDARE  process  isolates 
the  individual  traits  and 
matches  them  to  occupations 
which  use  or  accommodate  the 
particular  grouping  of  traits 
which    result     ?rom"   the  trait 


fa6tor  analysis.  The  matching 
4-8  accoinj»lished  via  a  computer 
search  of  VDARE' s  data  banJc 
which  contains  the  classifi- 
cation of  jobs  according*  to 
worker  trait  factors.  Each  of 
12,099  jobs  are  factored  in 
eleven  categories: 

"D  DOT  Code 

2)  Data/People/Things  (DPT) 
Number 

3)  Guide  to  Occupational 
Exploration  (GOE)  Code 

4)  Job  title 

5)  Physical  Demands 

6)  Working  Conditions 

7)  General  Educational 
Development  (Reasoning, 
Math,  Language) 

8)  Specific  Vocational 
Preparation 

9)  Aptitudes 

10)  Interests 

1 1 )  Temperaments " * 


If  you  are  interested  in 
pursuing  a  trait  factor  ana- 
lysis, each  case  study  begins 
with  the  "VDARE  Process  Work- 
sheet" .  This  form  presents 
the  client's  biographical 
data,  educational/ training  and 
work  history.  A  medical 
report,  vocational/psycholog- 
ical testing,  work  evaluation 
and  behavioral  observations 
add  further  definitions  of  the 
individual's  traits.  The  re- 
sulting measures  of  these 
traits  are  recorded  onto  the 
"Vocational  Relevant  Informa- 
tion" section  of  the  VDARE 
worksheet.  This  data  is 
matched  through  a  computer 
search  to  occupations  in  which 
the  client  may  be  expected  to 
function  successfully. 
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The  worker  trait  factors 
for  your/  particular  program 
are  presented  on  the  following 
pages.  Although  these  are 
composite  descriptions  of 
occupations  as  they  may 
typically  occur,  they  may  not 
always  coincide  with  a  spe- 
cific job  as  it  is  actually 
performed  in  a  particular  work 
environment . 

For  further  information, 
contact:  ^ 

* 

VDARE  Service  bureau 
Dr.  Tim  Field 
P.O.  Box  1945 
Athens,  GA  O0603 
(404)  548r8161 


1)  Sink,  J.M.  and  Field,  T.F.  Vocational  Assessment 
Planning  and  Jobs.    Athens,  GA:    VDARE  Service  Bureau^  1981. 

2)  Field,  T.F.  and  Field-v  J.E.  The  Classification  of  Jobs 
According  to  Worker  Trait  Factors.  Roswell,  GA:  North  Fulton 
Printing,  1982. 
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ELECTRICIAN  HELPER 
829.*6e4-022* 

t 

DATA,  PEOPLE f  THINGS 

  ♦ 

dMiring  to  become  electrician  helpers  should  hsve  the 
sbilitv  to  mske  comparisons*    They  should  be  able  to  take  instructions 
and  help  others.    They  must  use  body  members,  tools  and  devices  to  • 
work,  move,  or  place  objects  or  materials.    They  must  have  the  ability 
to  select  appropriate  tools,  objects  or  materials  to  perform  a  job. 

PHYSICAL  DEMANDS  ^ 

helpers  have  a  medium  work  load.    They  must  be  able 
and^fell     •  "toop,  kneel,  crouch,  crawl,  reach,  handle,  finger 

WORKING  CONDITIONS  .  * 

i     .^"^•^'^^^ician  helpers  spend  the  majority  of  their  wprking  time 
inside  in  environments  which  may  be  hasaxfdous.  ^  ^ 

GENERAL  EDUCATION  DBVBLOPMENT 

Reasonings    Electrician  helpers  must  apply  common  sense  understanding 
to  carry  out  written  or^oral  instructions.  Occasionally 
they  must  deal  with  problems  involving  concrete  variables* 

Nathematicst    Electrician  helpers  must  use  arithmetic  to  add, 
subtract,  multiply  and  divide  whole  numbers. 

Languages  Electrician  helpers  must^be  able  to  learn  job  duties  from 
oral  instuctions  or  demonstrations.  They  must  be  able  to 
transcribe  information  and  fill  in  report  forms* 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  over  thirty  days  up  to  and  including 
three  months.  ir         v  v 


APTITUDES 

Intelligences  medium 

Verbals  low 

Numerical s  low 

Spatial s  medium 

Form  Perceptions  medium 

Clerical  Perceptions  high 

Motor  Coordinations  medium 

INTERESTS 


Finger  Dexterity s  medium 

Manual  Dexterity:  medium 

Bye-Hand-Foot  Coordinations  low 

Color  Discriminations  high 


Electrician  helpers  have  a  preference  for  activities  dealing  with 
things  and  objects.    They  prefer  activities  that  are  routine,  concrete 
and  organized  in  nature.    They  alto  prefer  activities  related  to 
processes,  snachines  and  techniques. 

TEMPERAMENTS 

Electrician  helpers  should  require  the  precise  attainment  of  set 
limits,  tolerances  or  standards.  ^ 


xald,  Tim.  The  Claasif ication  of  Joba  According  to  Worker  Trait  ^ 
Actors,  1982^^  ^  
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THINGS 


EXJSCTRICIAM 
824«681«OX0* 


Ptrions  dasirlna  to  b«coM  •Isctrlclans  should  h«v«  th«  ability 
to  mUm  ocimrlMnir.    Thty  should  hm  abls  to  taks  instructions  and 
hslp  othsrswhan  nacassary,  *  Additionally,  thay  nust  usa  body  nanbars 
and  tools  to  work,  «ova,  guida  or  placa  objacts  or  natarials,  Thay 
■ust  ba  pracisa  in  tha  joba  thay  parfom.  ^ 

PHYSICM.  DBWMD8  •  I 

llaotricians  hava  a  light  work  load#    Thay  onist  ba  abla  to  stoop, 
knaal,  crouch  and  crawl.    Thay  should  hava  tha  ability  to  raach, 
handla,  fingar,  a^d  faal.^  Additionally,  thay  should  hava  viaual 
acuity,  dapth  parcaption,  fiald  o£  viaion  and  color  viaion, 

WOUKIIIQ  COWDITlOWa 

Blactricians  apand  tha*Mjority  of  thair  working  ti»a  inaida. 
Tha  working  anvironnant  ^ay  so«atiaiaa  ba  noisy. 


OyilAL  mUCATIOM  P^fKLOPWItT 


Raasoningi 

MathaflMticsi 
Iia^guagat 


m   sansa    understanding  to 


Blactricians   wist   appTy    cc   ^  

carry  out  writtan  or  o^al  instructions.  Thay  ma%daaX 
with  problaM  involving  concrata  variablaa. 


Blactriciana  Huat  naka  MthaMtical  calculationa  involv- 
ing fractions,  dacinals  and  parcantagaa. 


inyoln 

oAl 
abl*^t 


Blactricians  wist  ba  abla  to  laarn  job  dutiaa  fro« 
instructions  or  daaonstrationa.  Thay  wist  ba  abl#^to 
tranacriba  information  and  fill  in  "Port  f  or»s  • 
Salf-aavloyad^  alaotriciana  ahould  hava  aoM  ability  to 
fila,  poat,  and  Wl  such  «atarial  aa  forui  chacks, 
racaipts  and  billa. 


SPECIFIC  VOCATtOMAL  PBBPARATION 


Training  tiM  shoi^ld  ba  ovar  thraa  nonths  up  to  and  including  six 
nontha. 


F  ingaxK)axtar  ity  s  nadium 
Manual  Daxtarityt  »adiu« 
Bya*Hand-Foot  Coordinations 

nagligibla 

Color  Discrimination!  high 


APTITUDES 

Intalliganca  t  madiua 
Varbalt  madium 
Numaricalt  low 
Spatie.lt  nadiuA 
Form  Parcaption t  madium 
Clarical  Parcaption t  low 
Motor  Coordinations  madium 

INTBBBSTS 

Blactricians  hava  a  preferanca  for  activities  dealing  with  things 
and  objacts.  Additionally,  thay  hava  a  preference  for  activities  that 
are  carried  on  in  relation  to  processes,  machines  and  techniques. 

TEMPERAMENTS 

Electricians  should  have  the  capability  to  make  generalixations, 
evaluations  or  decisions  base^  on  measurable  or  verfiable  criteria. 
They  ahould  require  the  pra«9.ae  attainment  of  set  limita,  tolerances 
or  standards. 


•Field,  Tim.  The  Classification  of  Jobs  According  to  Worker  Trait 
Factora,  1982.  ^ 
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AEFRIOBMTION-NECHANIC  HELPER 
637,687-014* 


DATA.  PEOPLE.  THIMGfl 

PMsons  desiring  to  become  refrigeratlon-Mchanlc  helpers  should 
have  the  ability  tb  make  compariaona.    They  ahould  be  able  to  take 
inatructiona  and  help  othera.    They  muat  uae  body  nemberai^ too|re  and 
apecial  devioea  to  work*  move  or  carry  obleota  or  materiala^^hey 
have  little  latitude  for  Judging  the  attainment  of  atandaSf  or  in 
aeleoting  appropriate* toola#  objecta  or  materiala.  C 

PHYSICAL  DEMAMPa  ^ 

Eefrigeration--mechanic  helpera  have  "a  heavy  work  load.    They  muat 
M  atpop,  kneel r  orouohr  crawl,  reachi  handlei  finger,  and 

feel.    They  ahould  be  able  to  exchange  ideaa  by  meana  of  the  apoken 
word  and  perceive  the  nature  of  aounda  by  the  ear. 

WOEKHtG  CCWDITIOHS 

«t<rigeration-mechanic  helpera  apend  a  majority  of  their  working  * 
time  inalde«    They  work  in  environmenta  where  they  are  expoaed  to 
coldr  teiverature  ohangea,  noiae,  vibration,  haaardoua  conditiona, 
fuaMEi  odorai  toxio  conditional  duat  and  poor  ventilation* 


OEWIEAL  EDiCATIOil  DEVELOPMEMT 

Xea^ningi    Eefrigeration««echanic  helpera  muat  apply  ooaaon  aenae 

understanding  to  mxty  out  detailed  but  uninvolved  written 
or  oral  instructifK,    Occasionally  they  must  deal  with 
problems  Involving  a  few  concrete  variablea. 

Mathematical 


Eefrigeration-mechanic  helpera  muat  perform  aimple 
addition  and  aubtraction,  read  and  copy  figureai  or 
count  and  record* 


Language I    Eeirigeration-meohanic  helpera  muat  be  able  to  tranacribe 
information  and  fill  in  report  forma.    They  muat  learn  job 
dutiea  from  oral  inatructiona  or  demonatrationa, 

UMSUi  ^      )CATIQMAL  PMEPAEATIQM 

1 

Training  time  ahould  be  anything  beyond  abort  demonatration  up  to 
and  including  thirty  day a* 

APTITttDEl 


ringer  Dexterity t  low 
Manual  Dexterity t  low 
Eye-Hand«Foot  Coordination i 

negligible 

Color  Diacriminationi  negligible 


Intelligence I  low 

Verbal I  low 

Numerical I  low 

•patiali  -  low 

Perm  Perception I  low 

Clerical  Perception i  low 

Motor  Coordination!  low 

IWTEEEaTa 

Eefrigeration^maohania  helpera  have  a  preference  for  activitiea 
dealing  with  thinga  and  objeota.    They  prefer  activitiea  that  are 
routine,  concrete  and  organised  in  nature, 

TEHPEEAMEHTS 

Eefrigeration-mechanic  helpers  must  bs  abla  to  perform  repetitive 
work,  or  to  perform  continuously  the  same  work,  according  to  aet 
procedurea,  sequence  or  pace. 


♦PieXd,  Tim.  The  Classification  of  Jobs  According  to  Worker  Trait 
f  actora  >  1982.  "  
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AIR  COMDXTIOMZNO  ZMSTALUR-SSKVZCIR  BBLPBR,  NZNDON  UMZT 

637.CI7-010* 

DATA.  nOVLt.  THZWGS 

Mrion*  daslrlng  tp.bMOM  air  conditioning  lnst«llar-Mrvlc«r 
holpon  shottld  luiva  tho  ability  to  Mk*  ooaparlsona.    Thoy  tliQiaU  bo 
«bl«  to  tak*  Inatruotlona  and  halp  othora.    Additionally,  thay  wat 
'uaa  body  aaatera.  toola  or  apaolal  davleaa  to  workr  lisva  or  oarzy 


objoota  or  aatariala.    Thay  wat  hava  tha  ability  to  aalaot 
approprlata  toola,  objaeta  or  »at«rlala  to  parfoim  tbalr  job. 

WnftZCAL  DBMAItoS 

Air  conditioning  Inatallar-aarvloar  halpara  hava.  a  baavy  work 
load.    Thay  auat  ba  abla  to  ellab,  balanca,  atoop,  knaalr  orouch  and 
crawl.    Thay  mat  alao  ba  abla  to  raaoh,  handla,  flngar  and  faal. 

WOMCma  COIiDITZOItB 

Air  conditioning  imatallar-aarvlcar  halpara  apand  aqual  aaounta 
of  thalr  working  tlM  Inalda  and  outalda  In  anvlronaanta  which  aay  ba 
haaardoua. 

BMMoingt   Air  omdltlcinliig  lnst«llM«MnrlMr  ItalMrs  mst  apply 
coMon  0«siM  unteritAiidlna  to  carry  out  Mtallad  but 
unlnvolvad  idrlttan  or  oral  Inatruotlona^  Oooaslonally 
thay  mat  daal  with  problaM  InVolylnff  oonorata  varlablas. 


Nathaaatlcit    Mr  conditioning  Inatallar-aarvlcar  balpars  Mist  parfor« 
uia^lm  addition  and  subtraction,  raad  and  copy  flguraa, 
or  count  and  raoord.  ' 

Languagat    Air  conditioning  Installar-sarvloar  halpars  mst  ba  ablo  to 
laam  job  dutlas  frco  oral  Instructions  or  daadnstratlons. 
Yhay  mst  ba  abla  to  transcribe  Inforvatlon  and  fill  In 
raport  fonua 

flPECiriC  VOCATIOilAL  PMf AKATIOM 

draining  tlaa  ahould  ba  ovar  30  days  up  to  snd  Including  thraa 
Months a 

APtlTODIS 

^^htalllgancai  Ion  Flngar  Daxtarltyi  low 

Varbali  low  Manual  Dcxtarltyi  low 

Muaarloalt  low  Xy a -Hand-Poo t  Coordination! 

spatial t  low  nagllglbla 

Portt  Parcaptlont            i  low  Color  Dlscri«lnationi  low 

Clarloal  Parcaptlont  low 

Motor  Coordinations  low 

IMTgRMTfl 

Air  conditioning  installar-sarvicar  halpars  hava  a  prafaranca  for 
actlvltlas  daallng  with  things  and  objacts*    Thay  alto  prafar 
activities  that  ara  routlnoi  concrata  and  organisad  In  natura.  . 

TKMPIRAMPITB 

.  Air  conditioning  installar-sarvicar  halpars  should  hava  tha 
capability  to  naka  ganaralitat^ons,  evaluations  or  daclslons  basad  on 
aaasurabla  or  varif labia  criteria »     They  should  require  the  precise 
attainMnt  of  set  limits #  tolerances  or  standards. 


♦Field,  Tin.    Ths  Classification  of  Jobs  According  to  Worker  Trait 


Factors #  1982a 


flAZNTENAKCB-MBCBANIG  HELPER 
638.684-018* 


DhTh ,  PEOPtE ,  THIMGS 


!!"°K",f!"^!^"'  t°  become  maintenance-mechanic  helpers  should 
have  the  abxlity  to  make  compariaona.    They  ahould  be  able  to  take 
inatructions  and  help  othera.    They  muat  uae  body  memblfl;  ?Sol2  or 

iSSrulS  Jr^eSSri^^i'jSL*'  aPPXcpriate  toola.  objecta  or 


PHYSICAL  DBMAMDS 


Maintenance-mechanic  helpers  have  a  heavy  work  load.  They  ahould 
have  the  ability  to  reach,  handle,  finger,  and  feel.  AdditioSllv  " 
SSr'iT^Jon***''*  ''^■"•^  '^•P"'  P«"«Ption.  field  SviSiii^ina 


color  vision 
WQRKIMG  CONDITIONS 


ti»«  helpers  ipend  the  majority  of  their  wrklng 

hiSrdoue  working  environment  may  eometlmea  be  no!  ay 

GgOTHAL  gpUCATION  DgVELOPMBNT 

Reaaonlngt    Maintenance-mechanic  helpera  nuat  apply  common  aenee 

JiSrJ"^"?^'*'       ^"^^        written  or  oral  Inatructlona. 
JaliablUf        "^'^  problem.  Involving  concretm 

Mathematical    Maintenance-mechanic  helpera  muat  perform  aimple 

addition  and  aubtraction,  read  and  copy  flourea^  or 
count  and  record.  ^ 

Language:    Maintenance-mechanic  helpera  muat  be  able  to  learn  job 
dutiea  from  orar  inaCructiona  or  demonatrationa. 

-^^2^if??*f^y'  h*  tranacribe  information 

And  fill  in  report  forma. 

BPBCIFIC  VOCATIONAL  PREPARATION 

montha"^'*^'*^  ^^"^  "hould  be  over  three  montha  up  to  and  including  aix 
APTITUDES 

o"^?^!^^*'*^^*  Finger  dexterity i  mediUh 

low    Manual  Dexterityt  mediito 

0^4?  Eye-Hand-Foot  Coordinationi  /ow 

2^™  2:i^.^^4  ^^^^^  Oiacrimination;  Aow 

Form  Perception I  low  i 

Clerical  Perception 1  medium  /  " 


Motor  Coordination J  medium 
JHTERE8TS 


Maintenance-mechanic  helpera  have  a  preference  for  activities 
dealing  with  thinga  and  objects.    They  prefer  activitiea  that  are 
routine,  concrete  and  organized  in  nature.    Additionally,  they  have 
preference  for  activitiea  that  are  carried  on  in  relation  to 
proceaaea,  machines  and  techniqups. 

TEMPBRAMEMTS  » 

Maintenance-mechanic  helpers  should  have  the  capability  to 
lllil'^  repetitive  work,  or  to.- perform  continuously  the  same  work, 
according  to  jjet  procedures,  sequence  or  pace. 


Flito?i,''^1982  "^^^  Cl^caification  of  Jobs  According  tn  Worker  Trait 
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MAINTENANCE-^RBPAIRER  HELPER 
899.684-022* 

DATA.  PEOPLE.  THINGS 

Persons  desiring  to  b«ooM  iMiint«n«nc««r#p«irttr  h«Ip«r«  sbpuld 
hav«  thm  ability  to  wmkm  coapariaona.    Thay  should  ba  abla  to  taka 
instructions  and  halp  othars,    Thay  must  usa  ,body  Mabars»  tools  or 
spaoial  davicaa  to  work,  wova,  guida  or  placa  objacts  or  aatarials, 
Thay  iBuat  hava  tha  ability  to  aelact  appropriata  tools «  objacts  or 
Mtarials  to  parfom  a  job.  ' 

PHYSICAL  PEMAHD8 

Maintananca^rapairar  halpars  hava  a  haavy  work  load.    Thay  mst 
ba  abla  to  ciinb,  balanca«  stodp,  knaal«  crouch «  crawly  raachi  handla» 
fingsr  and  faal.    Thay  should  hava  visual  acuicy«  dapth  ptrcaptlon» 
f iald  of  viaion  and  color  viaion. 

WOEKmC  CWDITIOWS 

Naintananca-^rapairar  halpars  spand  tha  majority  of  thair  working 
tlM  insida  'in  anvironaants  which  may  soaMtimas  ba  noisy  and 
haiardous. 


ClWEyAL  EDUCATIOW  DEVELOPMBWT 
Raaaoningt 


Mathamaticst 


Haintananca-rapairar  halpars  should  ba  abla  to  apply 
rri— nn  sansa  undarstanding  to  carry  out  datailad  but 
uninvolvad  writtan  or  oral  instructions.  Occasionally 
thay  must  daal  with  problama  involving  a  faw  eonorata 
variablas,  ^ 

Maintananca-rapairsr  halpars  must  parform  simpla 
addition  and  subtraction^  raad  and  copy  flguras,  or 
count  and  racord* 


Languagat    Maintananca-^rapairar  halpars  should  ba  abla  to  laam  job 
dutias  from  oral  instructions  or  damonstrations.  Thay 
should  ba  abla  to  transcribe  information  and  fill  in  raport 
forma. 

SPECIPIC  VOCATIOMAL  PREPARATION 


Training  tima  should  ba  over  six  months  up  to  and  includihg  ona 


yaar« 

APTITUDES 

Intalligencei  medium 

Verba It  low 

Numaricalt  low 

Spatlalt  medium 

Form  Perception t  medium 

Clerical  Perception!  low 

Kotor  Coordinations  mediua 


Finger  Dexterity;  medium 

Manual  Dexterity s  high 

Eye-Hand-Foot  Coordinations  low 

Color  Discriminations  low 


INTERESTS 

Maintenance-repairer  helpers  have  a  preference  for  activities 
dealing  with  things  and  objects.    They  prefer  activities  related  to 
proceaseSf  machinee  and  techniques* 

TEMPERAMENTS 

Maintenance-repairer  helpers  should  have  the  ability  to  perform  a 
variety  of  duties,  often  changing  from  one  task  to  another  of  a 
different  nature  without  loaa  of  efficiency  or  composure.    They  should 
require  the  precise  attainment 'of  aet  limits,  tolerances  «nd 
standards. 

■ST 


•Field,  Tim.  The  Claaaif ication  of  Jobs  According  to  Worker  Trait 
Factors,  1982. 
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ELECTRONIC-PRODUCTION-I.INE-«U^IWPENAKCr  MECHANIC 
629.281-022* 


REQPLE,  THINGS 


Persons  desiring 
mechanics  should  have  w 
mst  be  able  to  take  in^^^ 
They  must  use  body  members 
objects  or  materials.  The; 

PHYSICAL  DEMANDS 


2tome  electronic-production-line-raaintenance  C 
3ility  to  examine  and  evaluate  data.  They 
ictioiis  and  help  others  when  necessai^. 
tools  and  devices  to  work,  move  or  place 
must  be  precise  in  the  jobs  they  perform. 


Electronic-production-line-maintenance  mechanics  have  a  medium 
work  load.    They  must  be  able  to  stoop,  kneeJ^,  crouch,  crawl,  reach, 
handle,  finger  and  feel.    They  must  bSfiable  to  express  or  exchange 
ideas  by  means  of  the  spoken  word  and  perceive  the  nature  of ^sounds  by 
the  ear.    Additiona;iy, . they  should  have  visual  acuity,  depth 
perception,  field  of  vision,  and  color  vision. 

WORKING  CONDITIONS 

Electronie-production-line-maintenance  mechanics  spend  the 
majority  or  their  working  time  inside  in  environments  which  may 
sometimes  be  hazardous.  ' 

GENERAL  EDUCATION  DEVELOPMENT  ' 


Reasoning} 


Mathematics t 


Electronic-production-line-maintenance  mechanics  must 
have  the  ability  to  soXve  practical  problems  and  deal  with 
a  variety  of  concrete  variables  in  situations  where  only 
limited  standardisation  exists.    They  pust  interpret  .a 
variety  of  instructions  furnished  in  written;  oral, 
diagrammatic,  or  schedule  form. 

Electroiiic-production-line-maintenance  «^:lchanics  must 
perform  ordinary  arithmetic,  algebraic  am)  geometric 
procedures  in  standard,  practical  applications. 

Language t    Electronic-production-line-roaintenance  mechanics  must  have 
the  ability  to  communicate  orally  and  aurally.    They  must 
be  able  to  transcribe  information  and  fill  in  report  forms. 
Additionally,  they  should  have  some  ability  to  file,  post^ 
and  mail  such  material  as  forms,  checks,  receipts  and 
bills4 


SPECIFIC  VOCATIONAL  PREPARATION  , 
Training  time  should  be  over  six  months  up  to  and  including  oiie 


year. 


PTITUDES 


Intelligences 
Verbal: 
Numerical: 
Spatial : 

Form  Perception: 
Clerical  Perceptions 
Motor  Coordination; 

INTERESTS 


medium 
medium 
medium 
medium 
medium 
medium 
medium 


Finger  Dexterity:  medium 
Manual  Dexterity:  medium 
Eye-Hand-Foot  Coordinations 

negligible 

Color  Discrimination:  medium 


Electronic-production-line-maintenance  mechanics  have  a 
preference  for  activities  dealing  with  things  and  objects.  They 
prefer  activities  related  to  processes,  machines  and  techniques.  They 
prefer  activities  which  result  in  tangible,  productive  satiof action. 

TEMPERAMENTS 

Electronic-production-line-maintenance  mechanics  should  he  able 
tQ.inake  generalizations!  evaluations  or  decisions  baaed  on  measurable 
ot  verifiable  criteria.    They  should  have  the  ability  tc  influence 
people. in  their  opinions  and  their  judgments  about  ideas  or  things. 

♦Field,  Tim.  The  Classification  of  Jobs  According  to  Worker  Trait 
Factors,  1982.  ^  
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6AS-APPLIANCB-8ERVICBR  HELPER 
ti37.6B4-010* 

DATh,  PEOPLE.  THINGS 

P«opi« 'desiring  to  b#coM  gas-applianci^-sarvic^r  helpers  shoulci 
hav«  thm  ability  to  maka  conparisons.    Thay  should  ba  abla  to  taka 
inatructioM  and  halp  othara.    Thay  muat  uaa  body  naabara,  toola  or 
apacial  davicaa  to  work,  mova  or  placa  objacta  or  matariala.  Thay 
■mat  hava  tha  ability  (o  aalact  appropriata  toola,,  objacta  or 
natariala  to  parfona  a  job. 

PHYSICAL  DEMANDS 

Gaa-appliancf-aarvicar  halpara  hava  a  haavy  work  load*  Thay.anist 
ba  abla  tc  climb,  balanca,  raach,  handla,  fingar,  and  faal«    7hay  . 
ahould  hava  viaual  acuity,  dapth  parcaption,  fiald  of  viaion  and  color 
vision*     *  ^  M 

WORKING  CONDITIONS 

Oaa-applianca^aarvicar  halpara  apand  an  aqual  aaount  of  thair 
woilking  tijaa  inaida  and  outaida*    Thair  working  anvironnanta  uy  b<a 
aubjactad  to  fuaaa,  odora,  toxic  conditiona,  duat  and  poor 
vantilation* 

GENEr^L  EDUCATION  DEVELOPMENT 


Raaaoningt 


Mathanaticat 


Gaa^applianca-aarvicar  halpara  aniat  a^^ly  coasaon  aanaa 
undaratanding  to  carry  out  datailad  but  uninvolvad  writtan 
or  oral  inatructiona.    Occaaionally,  t^y  «uat  daal  with 
problaaa  involving  concrata  variablaa* 

Ga^*-applianca*aarvicar  halpara  mat  uaa  arithsMtic  to 
aad,  subtract,  arultiply  and  divida  whola  numbara. 


Languaga^    Gaa-applianca-aarvicer  halpara  muat  ba  abla  to  laarn  job 

dutiaa  froa  oral  inatructiona  or  daticnatrationa.  Thay  muat 
ba  abl«  to  tranacriba  information  and  fill  in  raport  forma* 

SPECIFIC  vcx:ational  preparation 

Training  time  ahould  ba  over  three  montha  up  to  and  including  six 
months « 


APTITIUDES 

Intell igence  t  medium 

Verbal x  low 

Numerical!  low 

Spatial t  medium 

Form  Perception:  medium 

Clerical  Perception!  low 

Motor  Coordination!  medium 


Finger  Dexterity:  low 
Manual  Dexterity!  medium 
Rye -Hand-Foot  coordination i 

negligible 

Color  Diacrimination!  low 


INTERESTS 

Gaa-appliance  servicer  helpers  have  a  preference  for  activias 
dealing  with  things  and  objects*    They  prefer  activitiea  that  are 
routine,  concrete  and  organized  in  nature « 


TEMPERAMENTS 

Gas-appliance-servicer  helpers  should  have  the  ability  to  perform 
a  variety  of  duties #  often  changing  from  one  task  to  another  of  a 
different  nature  without  loss  of  efficiency  or  composure* 


♦Field,  Tim.  The  Classif ication  of  Jobs  According  to  Worker  Tjtrait 
Factors,  1982* 
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£L£CTR1CAL«APPLXANC£  PR£P?.nt2R 
827.584-010* 

DATA.  PCOPL.Ej  things 

Perso;i8  desiring  to  become  6lectrical**appliance  preparers  should 
have  the  ability  to  transcribe,  enter  or  post  data.    The/  should  be 
able  to  take  instructions  and  help  othurs  when  necessary*    The'  must 
use  body  members,  tools  or  special  devices  to  work,  move,  or  p  ..ce 
objects  or  materials.    They  must  be  able  to  select  appropriate  tools# 
objects  or  materials  to ^perform  a  job* 

PHYSICAL  DEMANDS 

Electrical-appliance  preparers  have  a  heavy  work  load.    They  must 
be  able  to  stoop#  kneel,  crouch,  crawl,  reach,  handle,  finger  and 
feel. 

WORKING  CONDITIOMS 

Electrical-appliance  preparers  spend  a  majority  of  their  working 
time  inside* 

GENERAL  FDUCATIOW  DEVELOPMENT 

I  — 

Reasoning}    Erectrical-appliance  preparers  must  apply  common  sense 

understanding  to  carry  out  detailed  but  uninvolved  written 
or  oral  instructions*    Occasionally^  they  must  deal  with 
problems  involving  a  few  concrete  variables. 

Mathematics t    Electricul-appliance  preparers  must  use  arithmetic  to 
add^  subtract c  multiply  and  divide  whole  numbers* 

Languages    Electrical-appliance  preparers  must  be  able  to  transcribe 

information  and  fill  in  report  forms. 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  over  thirty  days  up  to  and  including 
three  men the* 

APTITUDES 

Intelligences  medium    Finger  Dexterity)  low 

Verbal:  low    Manual  Dexterity:  medium 

Numerical:  low    Eye-Hand-Foot  Coordination;  ' 

Spatial :  low  negligible 

Form  Perceptions  low    Color  Discrimination!  low 

Clerical  Perception:  low     ^  / 

Motor  Coor<^nation:  low 

INTERESTS 

Electrical-appliance  preparers  have  a  preference  for  activities 
dealing  with  things  and  objects.    They  prefer  activities  that  are 
routine,  concrete  and  organized  in  nature.    They  also  prefer 
activities  related  to  processes,  machines  and  techniques*  ' 

TEMPERAMENTS 

Electrical-appliance  preparers  should  have  the  ability  to  perform 
repetitive  work»  or  to  perform  continuously  the  same  work,  according 
to  set  procedures,  sequence  or  pace.    They  require  the  precise 
attainment  of  set  limits,  tolerances  or  standards. 


♦Field,  Tim.  The  Claaaa f icat ion  of  Jobs  According  to  Worker  Trait 
Factors,   198  2,  " 
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HOUSEHOU)-APPLIANCE  INSTALLBR 
827.661-010* 

PATH,  PBOPI^i  THINGS 

Parsons  desiring  to  become  household-appliance  installers  should 
have  the  ability  to  talk  with  and  signal  people  to  convey  or  axchange 
information.    They  should  have  the  at>ility  to  make  comparisons.  They 
must  use  body  members,  tools  apd  devices  to  vork,  move  or  place 
objects  or  materials.    They  must  be  precise  in  the  jobs  they  perform* 

PHYSICAL  DEMANDS 

Household-appliance  installers  have  a  heavy  work  load.  They 
should  have  ^he  ability  to  climb,  balance,  stoop,  kneel,  crouch, 
crawl,  reich,  handle,  finger  and  feel* 

WORKING  CONDITIONS 

Household-appliance  installers  spend  the  majority  of  their 
working  time  inside. 

GENERAL  EDUCATION  DEVEIiOPMENT 

Reasoningi    Household-appliance  installers  pist  apply  coenaon  sense 

understanding  to^arry  out  detailed  but  involved  written 
or  oral  instru<^ions.    Occasionally,  they  must  dMl  with 
^problems  involving  a  few  concrete  variables. 


Mathematics  t    Household-appliance  installers  must  laake^theMtical 
calculations  involving  fractions #  decimals  and 
percentages • 

Languages    Household-appliance  installers  must  be  able  to  transcribe 

information  and  fill  in  report  forms.    They  must  be  able  to 
interview  aiembers  of  a  household  to  obtain  infonnation 
related  to  installation. 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  over  one  year  up  to  and  including  two 
years. 

APTITUDES 

Intelligences  medium  Finger  Dexterity)  low 
Verbal I  low   Manual  Dexterity t  medium 

Numerical %  low    Eye-Hand-Foot  Coordination  t  low 

Spatial t  medium   dolor  Discriminations  low 

Form  Perceptions  medium 
Clerical  Perceptions  low 

Motor  Coordinations  medium 

INTERESTS 

Household-appliance  installers  have  a  preference  for  activities 
dealing  with  things  and  objects •    They  prefer  activities  related  to 
processes,  machines  and  techniques.    Thay  prefer  activities  which^ 
result  in  tangible,  productive  satisfaction. 

TEMPERAMENTS 

Household-appliance  installers  should  be  able  to  perform 
repetitive  work,  or  to  perform  continuously  the  same  work,  according 
to  set  procedures,  sequence  or  pace.    They  require  the  precise 
attainment  of  set*  limits,  tolerances,  or  standards. 


•Field,  Tim.  The  Claaaif ication  of  Jobs  According  to  Worker  Trait 
Factors,  1982. 
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REFRIGERATOR  TESTED 
827.384-010* 


DATA,   PEOPLE,  THINGS 

Persons  desiring  to  become  refrigerator  tasters  should  have  the 
ability  to  compile  information  and  report  or  carry  out  a  prescribed 
action  relating  to  the  information  gathered*    They  should  be  able  to 
take  instructions  and  help  otheA  when  necessary.    They  must  use  body 
members #  tools  or  special  devices  to  work^  move  or  place  objects  or 
materials.    They  must  be  able  to  select  appropriate  tools #  objects  or 
materials  to  perform  a  job* 

PHYSICAL  DEMANDS 

Refrigerator  testers  have  a  light  work  load*    They  should  be  able 
to  reach,  finger  and  feel.    They  should  have  visua>>araity ,  depth 
perception,  field  of  vision  and  color  vision*       ^  y 

WORKING  CONDITIONS 

Refrigerator  testers  spend  the  majority  of  th6ir  working  time 
inside* 

GENERAL  EDUCATION  DEVEIiOPMENT 

Reasonings    Refrigerator  testers  must  apply  common  sense  understanding 
to  carry  out  detailed  but  uninvolved  written  or  oral 
instructions* 

Mathematical    Refrigerator  testers  must  use  arithmetic  to  ^dd, 
subtract!  multiply  and  divide  whole  numbers* 

Language!    Refrigerator  testers  must  be  able  to  transcribe  - 

information  and  fill  in  forms*    They  should  be  able  to  ' 
communicate  orally  and  aurally* 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  six  months  up  to  and  including  one  year* 

APTITUDES 

Intelligence!  medium    Finger  Dexterity s  1km 

Verbal:  medium    Manual  Dexterity:  medium 

Numerical:  .  low    Eye*Hand*Foot  Coordination:  low 

Spatial:  low    Color  Discrimination:  medium 

Form  Perception:  low 

Clerical  Perception:  low 

Motor  Coordinatidn:  low 

INTERESTS  ^ 

Refrigerator  testers  have  a  preference  for  activities  dealing 
with  things  and  objects.    They  prefer  activities  related  to  processes, 
machines  and  techniques*    They  prefer  activities  which  result  in 
tangible r  productive  satisfaction. 

TEMPERAMENTS 

Referigerator  testers  should  be  able  to  make  generalizations, 
evaluations  or  decisions  based  on  measurable  or  verifiable  criteria* 
They  should'require  the  precise  attainment  of  set  limits,  tolerances 
or  standards. 


♦Field ,  Tim.  The  Classification  of  Jobs  Accorriing  Worker  Trait 
Factors,  ]982. 
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GAS-LEAK  TESTER 
827»584-014* 

DATA#  PEOPLE f  THINGS  ' 

Persona -deairing  to  bocone  9aa«»leak  teaters  ahould  have  the 
ability  to  transcribe,  enter  or  poat  data/   They  should  be  able  to  ' 
take  instructions  and  help  othera  when,  necessary.    They  nmat  uae  body 
memberai  tools  or  special  devices  to  workr  nova,  or  place  objtcta  or 
materiala»    They  muat  be  able  to  aelect  appropriate  toola,  objecta  or 
uteriala  to  persona  a  job* 


PHYSICAL  DEMANDS 

Gaa-leak  testexb  have  a  light  work  load.    They  muat  be  able  to 
^''tfachi  handle t  firicmi^  c»nd  feel.    They  ahould  have  the  ability  tp  ^ 
"ixpreaa  or  exchan^^ ideas  by  meana  of  the  apoken  word.    They  ahould  be. 
able  to  perceiv^f^he  nature  of  aounds  by  the  ear.    They  akould  have 
viaual  acuity f  depth  perception ,  field  of  viaion  and  color  vlalon* 


WCn^ING  CONDITIONS 

Gaa-leak  testera  ^end  the  majority  of  their  working  time  inaide* 
GENERAL  EDUCATION  DEVELOPMENT 

ReaaoRingi    Gaa-*leak  testera  muat  apply  cdnnon  aeriae  understanding  to 

carry  out  detailed  but  unlnvolved  v^ritten  or  oral 
inatructiona*    Occaaionally  they  mufst  deal  with  problema 
involving  a  few  concrete  t-^riablea* 

Mathematica:  '  Gas- leak  testers  muat  perform  aiir^la  addition  and 

subtraction,  read  and  copy  figures,  or  count  and  record* 

nguage:    Gaa*leak  teatera  shoulU  be  abl6  to  learn  job  dutiea  from 

oral  inatructions  or  demonatrationa*.    They  muat  be  able  to 
'Communicate  orally  and  aurally. 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  anything  beyond  short  demonstration  up  to 
and  incltfding  thirty  days. 

APTITUDES  ' 

Intelligence:  low    Finger  Dexterity:  low 

Verbal:  low    Manual  Dexterity:  low 

Numerical:  low    Ey9<*Hand*F6ot  Coordination: 

Spatial:  loW  negligible 

Form  Perception:  low    Color  Discrimination i  low 

Clerical  Perception:  low 

Motor  Coordination:  low  S 

i 

INTERESTS 


Gas-I^ak  tes'-crs  have  a  preferenc  .      t  ..ctivitiea  dealing  with 
things  ana  objects.    They  prefer  activities  which  result  in  tangible, 
productive  sat^f action. 

TEMPERAMENTS  \/ 

Gas-leak  testers  should  have  the  ability  to  p^i^rform  repetitive 
work,  or  tb  perform  continuously  the  same  work,  according  to  set 
procedures,  sequence  or  pace*    They  should  be  able  to  make 
generalizations,  evaluations  or  decisions  based  on  measurable  or 
verifiable  criteria. 


*Field,  Tim.  The  Clasaif xcation  of  Joba  According  to  Worker  Trait 
Factors,  1982, 
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AIR-CONDITIONING  INSTALIiBR«*SERVICeH»  WINOOM  UNIT 
637.261-010* 

DATA  J  PECfPLEt  THINGS  ^ 

Persona  desiring  to  become  air-conditioning  installer-servicers 
should  have  the  ability  to  examine  and  evaluate  data*    They  should  be 
able  to  talk  with  people  to  convey  or  exchange  inforsation.  This 
includes  giving  assignments  and  directions  to  helpers  and  assistants* 
They  must  use.  body  members,  tools  and  devices  to  work,  move  or  place 
objects  br  materials «    They  must  be  precise  in  the  jobs  they  perform* 

PHYSICAL  PgMANDS 

Air-conditioning  installer-servicers  '  ave  a  heavy  work  load* 
They,  must  be  able  to 'climb,  balance,  stoop,  kneel,  crouch,  #crawl, 
reach,  handle#  finger  and  feel.    They  must  have  the  ability  to  express 
or  exchange  ideas  by  means  of  the  spoken  word.    They  must  have  the 
ability  to  perceive  the  nature  of  sounds  by  the  ear*    They  should  have 
visual  acuity,  aepth  perception,  field  of  vision  and  color  vision* 

HORKINQ  C0HPITI0H8 

Air-conditioning  installer-eesvicere  spend  the  majority  of  their 
working  time  inside* 

GlWima  gPDCATION  oeVBIiOPMENT 

Reasoning t    Air-conditioning  installer**servicers  must  solve  practical 
problems  and  deal  with  a  variety  of  concrete  variables  in 
situations  where  only  limited  standardisation  exists* 
Thsy  must  interpret  a  variety  of  instructions  furnished  in 
written,  oral,  diagrammetic  or  schedule  form* 

Air-conditioning  installer-servicers  must  make 
mathematical  calculations  involving  fractions,  decimals 
and  percentages. 

Air-conditioning  installer-servicers  must  be  able  to 
communicate  orally  and  aurally.    They  must  h^e  the  ability 
to  transcribe  information  and  fill  in  report  forms. 


Mathematics i 


Languages 


SPBCiriC  VOCATIONAL  PREPARATION 

Training  time  should  be  ov^r  four  years  up  to  and  including  ten 
years,** 


APTITUDES 

Intelligence  t  -  medium 

Verbals  medium 

Numerical s  medium 

Spatial I  high 

Form  Perceptions  medium 

Clerical  Perceptions  low 

Motor  Coordination k  medium 


Finger  Dexteribys  medium 
Manual  Di^xteritys  '  medium 

Eye-Hand-Foot  Coordinations  low 
Color  DiscriminatJ.ons  medium 


INTERESTS 

Air-conditioning  installer-servicers  have  a  preference  for 
activities  related  to  processes,  machines  and  techniques.  They 
prefer  activities  which  result  in  tangible,  productive  satisfaction, 

TEMPERAMENTS 


Air-conditioning  installer-servicers  should  havs  the  ability  to 
maks  Qsnsralixations,  evaluations  or  decisions  based  on  measurable  or 
verifiable  criteria*    They  should  require  the  precise  attainment  of 
set  limits #  tolerances  or  standards. 


•Field,  Tim,  The  Classification  of  Jpbs  According  to  Worker  Trait 
Factors.  1982.  " 

**Although  this  is  a  composite  description  of  the  occupation  as  it  may 
typically  occur,  it  may  not  always  coincide  with  a  specific  job  as  it 
is  actually  performed.  4 
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ELECTRICAL-APPLIAlfCE  8EXVICBR 
827.261-010* 


DATA^  PEOP 


THINGS 


Parions  dssirin?  to  b«coM  •l«ctric«l-«ppli«nc«  ••rvictrs  should 
h«vj  tht  ability  to  axamiM  and  «valtt«t«  data.    Thay  ahould  h%  abla  to 
talR  with  paopla  to  convay  or  axchanga  infomation.    Thia  Inoludaa 
giving  aasigniMnta  and  diractiona  to  halpars  and  assiaUnta.  Thay 
Must  uaa  body  naabara,  toola  and  davicas  to  work,  aova  or  piaca 
objacta  or  vatarials.    Thay  mat  axarcisa  judgnant  in  salaoting  tools, 
objacts  or  Mtarials.    Thay  mist  ba  pracisa  in  tha  joba  thay  parfpm/ 

PHYSICAL  PEMAMPfl 

Blactrical«*applianca  sarvicara  hava  a  Mdiua  work  load.  Thay 
^J^^^  knaal,  crouch,  crfcwl,  raach,  handla^  fingar  and 

faal.    Thay  should  hava  visual  acuity,  daptb  parcaption,  fiald  of 

vision,  and  color  vision. 

WOMIWG  CONDITIONS 

tlm  ••irvicars  spand  a  majority  of  thair  working 

CWUML  EDUCATION  DgVBLOPMgNT 

Raasoningt    Elactricial«applianca  sarvicars  must  aolva  practLcar 

problaaa  and  daal  with  a  varlaty  of  concrata  varlablas  in 
situations  whara  only  limitad  standardisc^tion  aalata. 
Thay  tniat  intarprat  a  variaty  of  instructions  fucnishad  in 
writtan,  oral,  diagranaatic  or  schadula  fon;» 

Elactrical-applianca  sarvicars  must  Mka  Mthaaatical 
calculationa  involving  fractiona,  daciaals  and 
parcantagaa. 

Elayrical-applianca  sarvicara  must  ba  abla  to  tranacriba 
inffrmation  and  fill  in  raport  forma.    Thay  niat  ba  abla  to 
intarviaw  paopla  to  obtain    nacassary  information  about  a 
job  to  ba  parformad. 


Mathamaticai 


Languagat 


SPECIFIC  VOCATIONAL  PREPARATION 


Training  tima  ahould  ba  ovar  two  years  up  to  and  including  four 


yaara 


APTITUDES 

Intalligancai 
Varbali 
Numaricali 
Spatial s 

fore  .?arcaptionx 
Clarical  Parcaption t 
Motor  Coordinations 

INTERESTS  < 


dium 
high 


madium    Finger  Dax tarityt 
madiui^  Manual  Daxtarityt 
madium    Eya-Hand-Foot  Coordinations 
madium  nagligibla 
madium   Color  Discriminations  1%/^ 

madium 


Blactrical-^appliancai.  sarvicars  have  a  prafaranca  for  activitiaa 
daaling  with  things  and  objects.    They  prafar  activities  related  to 
pi^casaas,  machines  and  techniques*    They  prefer  activitiaa  which 
raault  in  tangible,  product- ive  satisfaction. 

TEMPERAMENTS 

Electrical**appliance  servicers  should  be  able  to  perform  a 
variety  of  duties,  often  changing  from  one  taak  to  another  of  a 
different  nature  without  loss  of  efficiency  or  composure.    They  must 
make  oaneralixations,  evaluations  or  decisions  based  on  meaaurable  or 
verifiable  criteria.    They  should  require  the  precisa  attainment  of 
set  limits,  tolerances  or  standards^ 

•Field,  Tim.    Tha  Classification  of  Joba  According  to  Worker  Tra^ " 
Factors,  1982.^  "  ^ — "  
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BLCCTRXCIAN  APPRBNTICE 
824*261-0141 


PATAf  PEOPLE,  THINGS 


Persona  desiring  to  become  electrician  apprentices  thouldhev^ 
the  Ability  to  examine  and  evaluate  data.    They  should  be  able  to  talk 
with  people  to  convey  ov  exchange  inforaation.    They  must  use  body 
members^  tools  and  devices  to  vorki  move  or  place  objects  or 
materials.    They  must  exercise  judgment  in  selecting  toolsi  objects  or 
materials.    They  must  be  precise  in  the  jobs  they  perform* 

PHYSICAL  DEMANDS 

Electrician  apprentices  have  a  medium  work  load.    They  mus^  be 
able  to  climbi  bfilancei  atoop,  kneel,  crouch,  crawl,  rerch,  handle, 
finger,  and  feel.    They  should  have  visual  acuity,  depth  perception^ 
field  of  vision,  and  color  vision* 

WORKING  CONDITIONS 

. 

Electrician  apprentices  spend  an  equal  amount  of  time  working 
inside  and  outside.    They  often  work  in  situations  in  which  they  are 
exposed  to  risks  of  bodily  Injury. 

GENERAL  EDUCATION  DEVELOPMENT 

Reasoning I    Electrician  apprentices  must  solve  practical  problems  and' 
deal  with  a  variety  of  concrete  variables  in  situations 
where  only  limited  standardisation  exists*    They  must 
interpret  a  variety  of  inatructions  furnished  in  written, 
oral,  diagrammatic  or  schedule  form* 


Mathematics t    Electrician  apprentices  must  perform  ordinary  arithmetic 
algebraic  and  oeometric  procedures  in  standard, 
practical  applications,  / 

Lai^^guage:    Electrician  apprentices  must  be  able  to  transcribe 

information  and  fill  in  report  forms.    They  must  be  able  to 
interview  people  to  obtain  necessary  information  ftbont  an 
electrical  job  to  be  performed* 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  pver  two  years  up  to  and  including  four 
years. 

APTITUDES 

Intelligence!  high     Finger  Dexterity:  medium 

Verbal:  medium     Manual  Dexterity:  medium 

Numerical:  high     Eye-Hand**Foot  Coordination:  low 

Spatial:  high     Color  Discrimination:  high 

Fora  Perception:.  high 

Clerical  Perception:  low 

Motor  Coordination:  meai.m 

INTERESTS 

Electrician  apprentices  have  a  preference  for  activities  dealing 
with  things  and  objects.    They  prefer  activities  related  to  processes, 
Jmachines  and  techniques.    They  prefer  activities  which  renult  in 
tangible,  productive  satisfaction* 

TEMPERAMENTS 

Electrician  apprentices  should  be  able  to  perform  a  variety  of 
duties,  often  changing  from  one  task  to  another  of  a  different  nature 
without      loss     of     efficiency     or    composure.    They    must  make 
oeneralixations,    evaluations    or    decisions    based    on  fiensovy, 
judgmental,  mciasurable  or  verifiable  criteria ►    They  should  require 
the  precise  attainment  of  set  limits,  tolerances  or  standards. 


•Field,  Tim»  The  ClasBif ication  of  Jobs  According  to  WorXer  Trait 
Factors,  1982.      '  .  
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>^   ELECTRICIAN 

824.26l-010» 

DATAi  PEOPLE,  THINGS 

P«rioni  d«ixrin9  td  b«coM  •lActriciani  should  hkvm  ths  ability 
to  •XMin«  and  •valuata  data«    Thay  ahould  ba  abla  to  talk  with  paopla 
to  convay  or  axchanga  information.    Thia  Includas  givinc  asaignaianta 
and  diractiona  to  halpara  and  aaaiatanta.    Thay  must  un-  body  Miibarai 
toola  and  davicaa  to  work,  mova  or  placa  objacta  or  matariila.^  Thay 
anaat  axarciaa  judgmant  in  aelacting  toola,  objacta  or  matariaA*  Thay 
■mat  ba  praciaa  in  tha  joba  thay  parfonn. 

PHYSICAL  DEMANDS 

Elactriciana  hava  a  madiuin  work  load«    Thay  must  ba  abla  to 
cli]d»,  balanca,  stoop,  knael,  crouch »  crawl,  raach,  handla,  fingar, 
and  faal.    Thay  should  hava  visual  acuity,  dapth  parcaptiOA#  £ia4d  of 
vision,  and  color  vision. 


WORRIHG  CONDITIONS 

Elactriciana  spand  an  aqual  amount  of  tina  working  insida  and 
outsida.    Thay  of  tan  work  in  situations  in  which  thay  ara  aicposad  to 
risks  of  bodily  injury* 

GENERAL  EDUCATION  DEVBLQPMENf 

Baaaoningi    Elactriciana  must  solva  practical  problams  and  daal  with 
variety  of  concrata  variables  in  situations  whara  only 
limited  Itandardixation  exists «    Thay  muat  interpret  a 
variety  of  instructions  furnished  in  written,  oral, 
diagrammatic  or  schedule  fprm. 


Mathematics r    Electricians  must  perform  ordinary  arithmetic, 
algebraic  and  geometric  procedures  in  standard, 
practical  applications,. 

Languages    Electricians  must  be  able  to  transcribe  information  and 
filx  in  report  forma.    They  must  bjs  able  to  interview 
people  to  obtain  necessary  information  about  an  electrical 
job  to  be  performed.    Self-employed  electricians  should 
have  some  ability  to  file,  post  and  mail  such  material  as 
forms,  chaeksy  receipts  and  bills. 


SPECIFIC  VOCATIONAL  PREPARATION  . 

Training  time  ahould  be  over  two  years  up  to  and  including  four 
years « 


APTITUDES 


Intelligence I  high 

Verbal t  medium 

Numerical)  high 

Spatial t  high 

Form  Perception:  high 

Clerical  Perception t  low 

Motor  Coordination!  medium 


Finger  Dexterity t       ^  medium 

Manual  Dexterity:  medium 

Eye-Hand-Foot  Coordination:  .  low 

Color  Discrimination!  high 


INTERESTS 


Electricians^  have  a  preference  for  activities  dealing  with  things 
and  cbjects*    They  prefer  activities  related  to  processes,  niachines 
and  techniques.    They  prefer  activities  which  result  in  tangible, 
productive  satisfaction. 

TEMPERAMENTS 

Electricians  should  be  able  to  perform  a  variety  of  duties,  often 
changing  from  one  task  to  another  of  a  different  nature  without  loss 
of  efficiency  or  composure*    They  must  make  genaralization:^, 
evaluations  or  decisions  baaed  on  sensory,  judgmental,  measurable  or 
veri/iable  criteria.    They  should  require  the  precise  attainment  of 
set  limits^  tolerances  or  standards « 

•Field,  Tim,    The  Classification  of  Jobs  According  to  Worker  Trait 
Factors  >  1982. 
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rCTRICAL  REPAIRBS 
829.281-014* 


\ 


DATA.  PKOPLB.  THIMGfl  "~ 

Parsons  dsslrlng^o  b«eoM  •Itotrlcal  rtpalrtrs  should  havs  ths 
ability  to  sxsalns  and  avaluats  data.    Thay  should  ba  abls  to  taka 
Instructions  and  halp  othars  whan  naoassary.    Thay  jnist  usa  body 
■airiHirs  and  tools  to  wofek,  nova,  gulda  or  plaoa  Objaota  or  aatozlals. 
Thay  mst  ba  praolsa  In  tha  jobs  thay  parfons. 

PCTSICAL  DgMAiroS  *  ; 

llaotrleal  rapalrars  hava  a  aadltiia  work  load.  Thay  mise  ba  sbla 
to  ellab,  balanoa,  stoop,  knafcl,  crouch,  crawl,  raach,  handla,  flnaar 
and  £aal.  Thay  should  hava  vlsiA  acuity,  dapth  porcaptlon,  fiald  of 
vision  and  color  ilslon. 

WOWmq  C0MDITI0H8 

■l*ctrlo«l  r«p«lr«rs  sMnd  th«  majority  of  thalr  working  tlM 
Inslda  In  anvlronaanta  which  ara  hasardoua, 

Raaaonlngt    llaotrleal  rapalrara  mist  lolva  pxaotloal  problau  and 
daal  with  a  varlaty  of  oonorata  vaflablaa  In  situations 
whara  only  llji^tad  standardisation  axlsts.    Thay  ^ 
must  Intarprat  a  varlaty  of  Inatruotlons  fumlshad  In 
wrlttan^  oral^  dlagraaatatlo  or  sohadula  fon. 


Na  thaswtlcst    llaotrleal  rapalrars  mast*  par  form  ordinary  arithMtlo^ 
algabrale^  and  gaoaatrie  proeaduras  in  standard « 
practical  applications, 

Languagat    llaotrleal  rapalrars  should  ba  abla  to ^oaminleata  orally 
and  aurally.    Thay  should  ba  abla  to  transerlba  InforMtloa 
and  fill  In  raport  forma*  ^ 

SPICiriC  VOCATIOMAL  PWBPAHATIQM 

Training  tlma  should  ba  ovar  two  yaara  up  to  and  Including  four 


yaars 

APTZTUDI8 


Zntalllgancai  high  Flngar  Daxtarltyt  sMdlua 

Varbalt  sMdlum  Kanual  Daxtarltyt  high 

luaarlcalt  high  lya-Rand-Foot  Coordlnatloni  low 

Spatial t  high  Color  Dlscrlalnatloni  lov 

Form  Parcaptloni  high 

Clarlcal  Parcaptlont  low 

Motor  Coordinations  madlua  * 

ntniiaTa 

llaotrleal  rapalrars  hava  a  prafaranea  fcr  actlvltas  daallng  with 
thlnas  and  objaotSa    Thay  prafar  actlvltias  ralatad  to  procassaa, 
■aohlnas  and  taohnlquasa    Thay  prafar  actlvltias  which  ra^lt  In 
taqglbla,  produotlva  satis factloiy* 

TPtPHtAMPfTS 

llaotrleal  rapalrars  should (hava  tha  capmbllity      maka  ^ 
ganarallsatlonsi  avaluatlons  or  (fusions  basad  on  sansory, 
judgmanttl^  Masurabla  or  varlf labia  crltarla.    Thay  should  raqulra 
praolsa  attalnmant  of  sat  limits^  tolaranqas  or  standards.  Thay 
should  ba  abla  to  parform  a  varlaty  of  dutlas,  of tan  changing  from  ona 
task  to  anothar  of  a  dlffarant  natUra  without  loss  of  afflclanoy  or 
oonposuraa  / 

\ 


•rlald,  Tim*  Tha  Classification  of  Jobs  According  to  Workar  Trait 
Factors  t  1992«   '   " '  ■ 
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PHBUMATXC-TOOL  ttPAIRSR 
630*281-0X0* 


DMh.  PBOPLE.  THIKG8 

Mrfloni  dttfllrlng  to  bmeom  pmttMitlc«»tool  rtp«ir«rs  shoold  hmm 
thm  ability  to  MMiina  and  avaliiata  data*    Thay  should  ba  abla  to  taka 
Instructions  and  halp  othars  whan  nacassary*    Thay  wust  ua#  body 
niaabars  and  tools  to  work,  aova,  guida  or  placa  objacts  or  aatariala* 
Thay  must  ba  pracisa  in  tha  jobs  thay  parform*  « 

PHYSICAL  PgMJUtPS  ^ 

Pnauaatic-tooArapairars  hava  a  aadiua  work  load*    T|y#y  abould  ba 
abla  to  raach#  handia,  fingar  and  faal*    Thay  should  hava  viaoal 
acuity,  dapth  parcaption,  fiald  of  vision  and  color  vision* 


WOWCntQ  COWDITIOi^ 


PnaUMtic-tobl  rapairars  spand  tha  majority  of  thair  working  tlM 
insida  oftan  in  anvironaants  which  ara  noisy  and  ara  aubjactad  to 
fuaaa,  odors,  toxic  conditions,  dust  and  poor  vantilation* 

OMTOAL  gPOCATIOW  DTO/>PiiIltT 


Maaaoningt. 


Mathaaaticst 


FnauMtio^tool  rapairara  mst  solva  practical  problaM  and 
daal  with  a  variaty  of  concraba  variablai  in  situationa 
whara  only  liwitad  standardisation  axiata*    Thay  mat 
intarprat  a  variaty  of  instructions  fumishad  in  writtan, 
o^|il,  diagraanatic  or  schadula  foni« 

PnauMtlc**tool  rapairars  wust  naka  Bathamatical 
calculations  involving  fractiona,  daciMla  and 
parcantagas«  ' 


Languagat  Pnauaatic-tool  rapairars  must  ba  abla  to  coamnicata  orally 
and  aurally*  Thay  nust  ba  abla  to  transcriba  data  fron  oaa 
racord  to  anothar  and  fill  ^n  raport  foraa* 

flPKCIFIC  VOCATIOMAL  PREPARATION 

Training  tima  should  ba  ovar  two  yaars  up  to  and  including  four 
yaars* 

APTITUbBS 

Intalligancat 
Varbalt' 
IluMric%li 
Spatial t 

Pora  Paroaptioni 
Clarical  Parcaptlont 
Motor  Coordination t 

INTSRgSTS 


nadluai 
madlum 
Mdiua 
aadiuai 
aadlum 
low 
madlum 


Fingar  Daxtsrltyt  madiuai 
Manual  Daxtarityi  high 
Bya^Band-Foot  Coordliiatlont  low 
Color  Discrimination t  nagliglbla 


Pnaumatic-tool  rapairars  hava  a  prafaranca  for  activltiaa  daaling 
with  things  and  objacta.    Thay  prafar  actlvltlas  ralatad  to  procaaaas, 
mchinas  and  tachnlquas.    Thay  prafar  actlvltlas  which  raault  in 
tangibla,  productiva  aatlaf action* 

TRMPRRAMPrrS 

FnaumAtlc**tool  rapairars  should  ba  abla  to  maka  ganarallsationa, 
avaluatlons  or  dacla4:bns  basad  on  *maaaurabla  or  varlf  labia  critaria« 
Thay  should  raqulra  tha  pracisa  attalnm^int  of  sat  limlta,  tolarancas 
or  standards* 


•Flaldi  Tim,    Tha  Classification  of  Jobs  According  to  Workar  Trait 
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ELECTROMECHANICAL  TECHNICIAN 
*710.28l-0ii* 

DATA.  PEOPLE.  THINOfl 

h.v.  fJIf*-Sii?r!^f^"^  to  become  elactrom«chanic«l  technitlahi  ahould 
h«v«  th«  •bility  to  •xawin*  and  avaluat*  data.    Thev  ahouid  b*  mhim \^ 
take  inatruction.  and  halp  othar.  whan  nacaaa;ry.    ?hJy  SJt  u.f  bLl^ 
■uinbara  and  toola  to  wo*k,  mova,  guida  or  placrobjecS  JaSJiSJ^ 
Thay  Kuat  ba  praoiaa  In  tha  job*  thay  parform.  °'  BWtariaia. 

PHYSICAL  DEMANDS 

hm  .hfi*S'^S*"i*'*i,***'5?^°^*"'  ^'•^^  •  ^^9ht  work  load.    Thay  mmt 
WOHKINg  CONDITIONS 

tma  tachniciana  sp^nd  the  majority  of  thl^r  working 

OENIHAL  BDDCATIOM  DEVELOPMENT 

Eaatoningt    BleotroMohanical  techniciana  nuat  aolVa  practl^i 

Sf?^i??*  •  variety  of  concreta  virlablaa  in 

aituatipna  where  only  limited  atandardi.ation  Wiiita" 

"  35?L«'^r2?''5f:*  •  ''•f f'^y      inatructiona  JJrniahed  in 

written,  oral,  diagraanatic  or  achedule  form. 


Matheaaticat 


techniciana  mat  perfona  Srdinary 
arithaatic,  algebraic,  and  geoaetric  prooadurea  in 
atandard,  practical  applicationa. 


Finger  Dexterity i  ^  aadiun 

Manual  Dexterity t  high 
Eye-Hand-Poot  Coordination i 

negligible 

Color  Oiflcriminationt  nadiua 


Language I    Electroa^chanical  techniciana  muat  ba  able  to  connunicate 

J^'^py*  """^  interpret  techiiieal  aanuala 

Jiuisiin::  MLa'jJcir*'"'^'*'*'"*'  '^^^ 

aPECrPIC  VOCATIONAL  PHEPAKATION 

four  yeaJ"^"^"'  *^  including 
APTITPDBS 

Intelligence!       ^  high 

Verbal!  aedium 

Nuaerical!  high 

Spatial!  high 

Pom  Perception!  nedium 

Clerical  Perception!  high 

Motor  Coordination!  aedium 

INTERBaTS 

A    ,  *l«ctroaechanical  techniciana  have  a  preference  for  activltiea 
•"•f^^iiy-y^"*  **'^"«*        obj'ctt.    The  prefer  activitiea  that  aS  * 
Jn  ;:5:ffo„*2j  ^^.y  prefer^ctivitiea  tJlJ  «a  JaSed  on 

i2«.f,T4f4       5?  P'oceaaea,  aachinaa  and  techniquea.    They  prefer 
activitiea  whicfi  reault  in  tangible,  productive  aatiafaition. 

TEMPERAMBNTa 

Electroaechanical  techniciana  ahould  hava  the  capability  to 
S?'f*'57#?.''*'f**y.*"  dutiea,  often  changing  from  one  taik  to  another 
t    ,i  "ithout  loaa  of  efficiency  or  cMnpoaura'  They 

ahould  be  able  to  make  generalixationa,  evaluationi  or  deciaiona  bIJad 

JSt^iSSHSf'^i;  -L^Tf^fi'*'^:  criteria.    They  require  ?he""SS!I 
attainment  of  aet  limita,  tolerancea  or  atandarda. 


Fac?or;/l?a2.'^^*  Claasification  of  jobs  According  to  Worker  Trait 
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PLUXD-90WER  MECHANIC 
600«281-010« 


r 


DATA I  PEOPLE,  THINGS 


Persons  dssiritig  to  becoM  fluid«*pcm«r  mechanics  should  have  ths 
ability  to  axamina  and  evaluate  data.    They  should  be  able  to  take 
instructions  and  help  others  when  necessary*    They  must  use  body 
members  and  tools  to  work^  nove^  guide  or  place  objects  or  materials* 
They  must  be  precise  in  the  jobs  they  perform*  ' 

PHYSICAL  DEMAMDS 

Fluid-power  mechanics  have  a  light  work  load*    They  must  be  able 
to  reach,  handle »  fingter  and  feel*    They  should  have  visual  acuity 
depth  perception,  field  of  vision  and  color  vision* 

WORKIHQ  COWDItlOMS  *  *  ^  ' 

Fluid«-power  mechanics  spend  the  majority  of  their  working  tiSM 
inside* 

GENERAL  EDUCATION  DEVBLOPMEHT 

Reasoning  I    Fluid-power  mechanics  muMt  solve  practical  prcHdleais  and 
deal  with  a  variety  of  concrete  variablas  in  eituatione 
where  only  limited  standardisation  exists*    They  anist 
interpret  a  variety*  of  instructions  furnished  in  written# 
oral',  diagrammatic. or  scheduj.e  form. 

Mathematics I    Fluid-power  mechanics  m^st  perform  ordinary  arithmetic, 
algebraic #  and  geometric  procedures  in  standard # 

practical  applications** 

Languages    Fluid-power  mechanics  must  be  able  to  communicate  orally 
and  aurally*    They  must  be  able  to  transcribe  information 
and  'fill  in  report  fomb. 

SPECIFIC  VOCATIONAL  PREPARATION 

Training  time  should  be  over  two  years  up  to  and  including  four 
years. 

APTITUDES 

Intelligence!  hi^h    Finger  Dexterity t  medium 

Verbal!  medium   Manual  Dexterity t  medium 

Numerical!  high    Eye-'Hand-Poot  Coordinations  medium 

Spatial!                     ^  -high    Color  Discrimination!  medium 

Form  Perception:  high 

Clerical  Perception!  medium 

Motor  Coordination!  medium 

INTERESTS 

Fluid-power  mechanics  have  a  preference  for  activities  dealing 
with  things  and  objects*    They  prefer  activities  that  are  scientific 
and  technical  in  nature^.    They  prefer  activities  that  are  related  to 
processes r  machines  and  techniques* 

TEMPERAMENTS 

Fluid-power  mechanics  should  be  able  to  make  generalizations, 
evaluations  or  decisions  based  on  measurable  or  verifiable  crit  trie* 
They  should  require  the  precise  attainment  of  set  limits,  tolerances 
or  standards « 


♦Pieldi  Tim.  The  Classif i(;;ation' of  Jobs  According  to  Worker  Trait 
Factors,  1982.  ' 
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X..  This  section  provides  an  overview  of  employability  skills 
that  are  desirable  in  any  occupation  and  relates  their  signifi- 
cance to  the  specific  occupational:^  area  of  Electromechanical 
Technology. 
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EMPLOYABILITY  SKILLS 


INTRODUCTION 


Possessing  employablllty 
skills  directly  influences  a 
person's  «Ut>ility  to  get  and 
keep  a  job.  The  vocational 
program  environment  creates 
an  ideal  situation  for  intro- 
ducing and  reinforcing  those 
employability  skills  neces- 
sary for  acquiring  and  -keep- 
ing a.  job.  % 

In  this  section,  a  dis- 
cussion of  key  employability 
skills  are  provided  -and  sug- 
gestions for  incorporating 
them  into  your  daily  program 
instruction  are  also  inclu- 
ded. A  thoro. jh  discussion 
of  all  aspects  of  employabi- 
lity In  such  limited  space 
would  hardly  be  reasible. 
However,  the  information 
included  does  provide  a  sound 
base  from  which  you  may  draw 
many  beneficial  ideas. 


TOPICS  COVERED  IN  THIS 
SF-CTION  * 

1.  How  is  a  job  sedrch  con- 
ducted? 

2.  What  steps  are  involved 
in  preparing  for.  a  job 
interview? 

3.  What  actually  happens  on 
a  job  interview? 

4.  After  securing  employ- 
ment, how  are  jobs  kept? 

5.  How  can  employability 
skills  be  implemented 
into  your  program? 


HOW  IS  A  JOB  SEARCH  CONDUCTED? 

Before  conducting  a  job 
search,  students  should  be 
asked  to  assess  their  abili- 
ties and  interests.  Suggest 
to  them  that  through  several 
informational  resources  they 
can  determine  personal  inter- 
ests and  abilities^  that  can  be 
matched  to  prospective  jobs.  >? 
The  following  resources  may 
L  prove  beneficial  in  assisting 
studants  with  their  personal  . 
evaluations. 

 self -inventory 

——friends 

 relatives 

 instructors 

 grades 

 -school  records 

 tests 

Once  job  aptitudes  ,  have 
been  established,  suggest  to 
students  that  they  research 
all  aspects  of  a  job.  Through 
the  following  resources,  stu- 
dents may  obtain  information 
concerning  job  characteris- 
tics. 

,   personal  contacts 

 observation   and  inter- 
view 

 -reading  ibout  the  job 

 writing  for  information 

 reviewing  personal' past 

work  experiences 

When  all  the  necessary  job 
if\formation  has  been  secured, 
students  can  begin  the  job 
hunt.  Below  are  examples  of 
places  to  begin  the  job  hunt. 

 friends  and  relatives 

 -classified    ads    of  the 

newspaper 
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 bulletin  boards' 

 yellow    pages    of  the 

phone  book 

 company  personnel  of- 
fices 

 state  personnel  of- 
fices 

 private   employment  a- 

gencies 
— union  offices 

— ^. — governmfent  work  pro- 
programs 


WHAT  STEPS  ARE  INVOLVED  XN 
PREPARING'  FOR  A  JOB  INTER- 
VIEW? 


After  locating  potential 
jobs  which  leflect  personal 
interests  and  abilities, 
students  should  begin  prepar- 
ing for  job  interviews. 


STEP  1:     Obtaining  Necessary 
Documents 


Before  applying  for  a  job, 
encourage  students  to  secure 
::ertain  documents  such  as  a 
birth  certificate,  social  se- 
curity card  and  work  permit. 
Having  access  to  these  docu- 
ments makes  getting  a  job 
much  ssasier.  You  may  suggest 
to, students  that  transferral 
of  "haru-to-remember"  infor- 
mation from  those  documents 
to  a  personal  data  card  may 
prove  more  convenient  and 
more  accessible. 


STi:.P  2:     Applying  For  The  Job 


Familiarize  students  with 
what  a  job  applicat.\on  is  and 
how  it     should  be  L..l].5d  out. 


Stress  to  students  that  the 
job  application  is  an  employ- 
er's initial  contact  with 
prospective  employees  and  that . 
the  manner  in  which  it  is 
•  completed  directly  reflects  on 
the  applicant.  Encourage 
students  to  be  comprehensive, 
accurate  and  neat  when  filling 
out  job  applications. 

In     addition     to     a  job 
application,      some  employers 

request  that  a  resume  a 

brief  .  summary  '  of  .personal 
characteristics,  education  and 

work      experiences    be 

submitted.  Often  a  letter  of 
application  is  attached  to  a 
resume.  The  letter  briefly 
introduces  the  applicant  to  an 
employe^,  specifies  the 
desired  job  and  states 
qualifications  for  the  job. 
Advise  students  to  practice 
developing  resumes  and  letters 
of  application. 


STEP  3:     Is  The  Job  Really  For 
"  You?  -   


Students  should  be  encour- 
aged to  research  the  company 
as  well  as  the  prospective  job 
and  also  to  evaluate  their 
feelings  toward  the  job. 


.  STEP  4:     Questions  and  Answers 


Assist  students  in  the 
preparation  of  questions  that 
an  interviewer  might  ask 
during  an  interview.  Using 
those  questions,  have  stu- 
dents simulate  a  job  inter- 
view situation.  This  pro- 
vides students  with  practice 
and  helps  them  to  feel  more 
confident  in  an  actual  job 
intervi  ew. 
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STEP  5:    Lookin'  Good 


Discuss  with  students  the 
importance  of  looking  their 
best  and  practicing  good 
hygiene  before  going  to  an 
interview.  Encourage  stu- 
dents to  maintain  their^ 
health  and  appearance  on  a 
daily  basis  as  well  as  on  job 
interview  days. 


STEP  6:     On  The  Way  To  The 
Interview 


On  the  day  of  the 
interview,  students  should 
decide  -  what  items  and  types 
of  information  to  take  with 
them.  You  may  want  to 
suggest  that  the  following 
items  might  be  helpful  to 
them. 

 personal  data  card 

 pen 

 unaftswered  questions 

 interview  place 

 name  of  the  interview- 
er 


WHAT  ACTUALLY  HAPPENS  DURING 
THE  JOB  INTERVIEW  ?ROCESl^ 


An  interview  is  a  meeting 
between  a  person  who  is  seek- 
ing a  job  and  n  potential  em- 
ployer. The  purpose  of  the 
interview  is  to  discuss  the 
applicant's  qua.Lif ications  in 
relation  to  the  job.  The 
interview  conisists-c^  ques- 
tions and  answers  from  both 
participants.  The  interview- 
er   asks    questions  to  obtain 


information  about  the  appli- 
cant and  to  find  out  about  the 
person's  general  work  atti- 
tude « 

The  applicant  should  ex- 
press interest  in  the  job  and 
be  willing  to  learn  new 
things.  Questions  about  the 
job  or  company  should  also  be 
asked  of  the  .interviewer.  A 
few  important  facts  to  find 
out  during  the  interview  would 
be  the  type  of  benefits  -  the 
company  offers,  insurance 
overage,  the  availability:__of 
c '.ck  leave  and  personal  leave, 
che  salary  range  and  if  there 
is  a  union. 

Assist  students  in  develop- 
ing a  list  c.  tips  to  remem- 
ber . .  •  ' 

Prior  to  the  interview 

 Be    5     to     15  Ominutes 

early, 

 £)ar    not     chew   .gum  or 

smoke  while  waiting... 

During  the  interview 

^.  Avoid  nervous  gestures, 

 Show  self-confidence 

and  determination. . . 

Suggest'  that  students  keep 
a  record  of  each  interview  to 
help  remember  facts  about  that 
j  ob . 

Students  might  also  write  a 
brief  follow-up  letter  arter 
the  interview  to  *  express 
continued  interest  and  to 
express  appreciation  for  the 
interviewer's  time. 
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*   AFTER     SECURING  EMPLOYMENT, 
HOW  ARE  JOBS  KEPT? 


After  finding  a  job,  the 
student's  next  concern  will 
be  to  keep  it.  Many  times 
this  is  the  most  difficult 
part  of  the  job  process.  For 
this  reason,  it  is  imperative 
to  discuss  with  students  job 
responsibilities  and  atti- 
tudes that  are  necessary  for 
keeping  a  job. 

Below  are  examples  of 
desirable  job  responsibili- 
ties and  attitudes  which  will 
aid  the  student  in  getting 
along  with  superiors  and 
co-workers  on  the  job. 
Continual  practice  of  such 
desirable  characteristics 
should  help  ensure  that  a 
student  will  keep  a  job. 

1 .  Being  on  time 

2.  Being  at    work  ev^T^y  - 
day 

3.  Maintaining  neat  ap- 
pearance 

4.  Being  responsible 

5.  Being  friendly,  but 
not  overly  friendly 
or  too  familiar  with 
supervisors  ^ 

6.  Being  courteous 

7.  Being  honest 

8.  Showing  .respect  for 
others 

9.  Not  gossiping 

10.  Following  directions 

11.  Keeping  busy 

12.  Not    making    fun  of 
others 

13.  Staying  healthy 

14.  Followifig    rules  of 
the  company 

15.  Taking    an  interest 
in  your  work 

16.  Leaving   troubles   at  • 
home 


17.  Taking  pride  in  your 
'  work 

18.  Not  arguing  with  the 
boss 

19.  Following  safety  pro- 
cedures 

20.  Accepting  criticism 

Brainstorm  with  students 
other  items  which  might  be  in- 
included  on  the  list  of  top- 
ics. 

Students  should  be  made 
aware  that  people .  are  some- 
times fired  from  their  jobs, 
aelow  are  a  few  examples  of 
the  poor  work  habits  which 
lead  to  being  fired. 

1.  Not  being  on  time 

2.  Leaving  early 

3.  Taking       too  many 
breaks 

4.  Taking    too    long  on. 
breaks 

5.  Missing      days  from 
work 

6.  Stealing      from  the 
company 

7.  Being  dishonest 

8.  Breaking  rules  of  the 
company 

9.  *-Uot     trying     to  get 

along  with  co-workers 

10.  Not  maintaining  vork 
load 

11.  Lack    of    interf^st  in 
learning  new  ^ikills 

12.  Job  not  done  well 

13.  Unwilling   to  improve 
work  habits 

Brainstorm  with  studeis^ts 
other  poor  work  habits  that 
could  lead  to  being  fired. 

Once  students  have  been 
familiari2ed  with  the  concepts 
provided  in  this  section,  he 
or  she  should  have  ampi**.  in- 
formation necessary  to  .come 
a  productive  member  of  the 
work  force. 
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If  a  student  has  become  a 
reliable  worker  4nd  shows  all 
the  necessary  qualifications, 
he/she  may  be  chosen  for  ca- 
reer advancements.  The  fol- 
lowing tips  will  prepare  the 
student  for  job  advancement. 

1.  Be  effici^Bnt 

2.  Follow  safety  rules 


3.  Show  responsibility 

4.  Work     overtime,  if 
necessary 

5.  Volunteer    for  extra 
duties 

6.  Take    extra  courses, 
workshops  or  seminars 


HOW  CAN  EMPLOYABILITY  SKILLS  BE  IMPLEMENTED  INTO  YOUR  PROGRAM 


The  process  of  implement-  « 
ing' eropioyability  skills  into 
vocational  programs  can  be 
viewed  in  relation  to  the 
philosophies  ,  bf  Pressor  and 
Dewey • 

Di;.  C.  A.  Pressor,  one  of 
vocational  education's  found- 
ing fathers,  contended  that 
instructional  content  be  fo- 
cused on  industry  needs  and 
that  instructional  methods  be 
based  on  learning  through  di- 
rect experience.  Pressor 
further  expressed  that  by 
introducing  student «  to 
stimuli  directly  related  ,ff^y^ 
their  desired  occupational.'^ " 
field  and  that  by  having  them 
repeatedly  react  to  that  ex- 
act stimulus,  learning  would 
be  fostered.  v 

Di^  John  Dewey,  asserted 
thatT  students  learn  better 
through  a  wholistic  instruc- 
tional approach  which  focuses 
on  both  occupational  and  per- 
eonal  survival  skills. 

.  lii  determining  how  to 
incorporate  employability 
skills  into  your  program,  the 
mosc  beneficial    approacn  for 

♦Abstracted  from  the  article,  "Survival  Skills:  Mastering  the 
Human  Aspects  ot  Work,"  by  Robert  E.  Nelson,  American  Vocational 
Journal ,  November  1977...  * 


nurturing  learning  .is  a 
blending  of  both  the  Pressor 
and  '  Dewey  philosophi,es  with 
these  of  your  own.  The  main 
thing  to  remember  in  deter- 
mining your  style  is  to  make 
sure  it  encompasses  goals 
beneficial  both  to  students 
and  to  society,.  By  using 
employability  skills  as 
stimuli  and  by  having  students 
practice  those  skills,  they 
will  *be  more '  productive  as 
individuals  and  more  produc- 
tive as  functioning  membe?  .u  of 
society. 

When  incox-porating  em- 
ployability skills  ii^to  your 
program,  the  followinc  12 
topics  might  be  .considered.* 


2. 


Working  in  an  Organiza- 
tion; To  f am: liarize 
students  with  the  reasons 
for  the  formation  of 
organ^ations  and  tne 
common^  characteristics  of 
organizations . 

Understanding  Self  and 
Others ;  To  have  jstudents 
develop  insights  into 
causes    of  human  behavior 
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and  learn  to  interpret 
their  own  behavior  and  the 
behavior  of  others. 

« 

3,  Motivation  for  Work;  To 
have  students  develop  an 
understanding  of  motiva- 
tions into  the  work  they 
perform, 

4.  Intef personal  Relations; 
To  have  students  develop 
concepts  and  skills  in 
interpersonal  relations 
and  apply  thejn  to  work 
situations. 

5.  On-the-Job  Communications; 
V  To  have  students  undeis- 
/       stand    the    importance  of 

f       effective       communication  * 
.  and  learn  ^^ays  of  communi- 
cating effectively  on  t,he 
job. 

6.  Using  Creativity  on  the 
Job!  To  make .  students 
aware  of  their  *  creative 
potential  and  to  practice 
using  their  creative 
ability  in  hypothetical 
on-the-job  sitv-:.ions. 

7.  Authority  and  Responsir 
bility;  To  have  students 
develop  an  Undetstanding 
of  the  concepts  of  au- 
thority, power,  influence, 
and  responsibility  as  they 
apply  to  work  situations. 

8.  Problem  Solving:  To  have 
students  develop  skill  in 
applying  problem  solving 
,to  their  work. 


10 .  Coping  with  Organization- 
al Conflict;  To  mailce 
students  aware  of  the  , 
sources  and  types  of 
conflict  encountered  on 
the  job  and  recognize 
ways  of  coping  with 
conflicts  in  an  organiza- 
tion . 

11.  Leadership;  To  have 
students  recognize  the 
nued  for  leadership  in 
work  groups  and  increase 
their  understanding  of 
the  leadership  '  role  in 
work  situations. 

12.  Adapting  and  Planning  for 
•  the     Future;       To  have 

s.tu4^nts  develop  perspec- 
tives of  work  in  the 
future  and  the  ability  to 
plan  for  anticipated 
changes  in  their  work 
roles. 

The  two  situations^ provided 
on  the  following  pages  repre- 
sent suggested  potential  meth- 
ods for  'implementing  and  nur'- 
turing  employability  skills 
•  into  your  own  classroom  envi- 
ronment. Both  situations  have 
successfully  been  used  by  in- 
structors. * 


9 .  Coping  with  Organizational . 
Change I  To  make  students 
•  aware  of  the '  process  of 
organizational  change  and 
to  sugc^ct  the  techniques 
for  coping^  with  organiza- 
tional change. 
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SITUATION  1:     THE  PERSONNEL  ORGANIZATION 


After  the  basic  employability  skills  have  been  presented  to 
and  discussed  with  your  students,  you  may  find  it  helpful  to 
reinforce  those  concepts  by  actually  practicing  them-.  In  his 
book.  Leadership  Through  Supervision  in  Indgatrial  Education, 
Morris  ""TI  Ruley  suggests  a  method  for  teachiing  employability 
skills  in  which  all  students  assume,  at  some  time  during  the 
program,  managerial  roles  wijthin  a  "personnel  organization"* 
The  personnel  organization  gives  students  a  sense  of  purpose  and. 
importance  as  individuals  and  as  responsible  members  of  a 
workforce.  Ruley  utilized  the  ""following  of  f ices  for  his  "per- 
sonnel organization." 


SHOP  SUPERINTENDENT:  over- 
sees the  entire  personnel 
system,  checks  cleanup, 
dismisses  class,  receives 
ideas  and  suggestions  from 
class  members,  keeps  a  list 
of  needed  materials  and 
supplies,  keeps  a  responsi- 
bility chart  up-to-date  and 
confers  with,  the  instructor 
on  matters  pertaining  to  the 
welfare  of  the  class. 

SAFETY  ENGINEER:  checks  all 
machine  qu^^s,  sees  that  all 
studentqf  perform  their  work 
accordinbf  to  prescribed 
safety  regulations,  sees  that 
all  health  and  safety  precau- 
tions are  observed,  keeps  a 
constant  check  on  first  aid 
supplies,  reports  on  injury 
immediately  and  reports  any 
safety  suggestions  or  .hazards 
to  the  instructor. 

SHOP  FOREMAN:  oversees  all 
cleanup  personnel,  makes 
substitutions  f6r  ft  absent 
cleanup  members,  improvises 
and  receives  . ideas  kor 
improving  cleanup  procedure, 
checks  all  cleanup  and 
reports  to  the  superintendent 
wLen  it  is  satisfactorily 
completed* 


PERSONNEL  '  DIRECTOR:  checks 
roll,  keeps  the  planning 
center  in  good  order,  checks 
over  project  files  at  the  end 
of  the  period,  checks  library 
books  and  magazines  out  to  \the 
class  and  keeps  a  supply  of 
plan  sheets  and  job  sheets. 

PUBLIC  RELATIONS  DIRECTOR^ 
responsible  for  d.^  'Play  cases 
within  the  shop  and  show  cases 
out  of  the  shop  area,  writes 
fny  articles  for  the  school 
paper  and  confers  with^the 
instructor  on  items  of  soBool 
and  community  relations. 

STOCK-ROOM  DIRECTOR:  •  issues 
materi^als  and  supplies  as 
requested  by  the  instructor 
and  keeps  supplies  in  order. 

MAINTENANCE  DIRECTOR:  in- 
structs students  in  cleanup 
routine,  sees  that  students 
perform  duties  as  assigned  and 
report  to  shop  foreman  at  the 
end  of  the  period.  • 

FINISHING  MANAGER:  tak6s  care 
of  finishing  supplies;  keeps  a 
constant  check  on  all  paint, 
varnish  and  shellac;  keeps 
finishing  cabinet  and  bench  in 
neat    and    proper    order;     and  ' 
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reports  any  needed  finishing 
supplies   to   the  superinten-^ 
dent.  f  . 

TOOL  CLEPJC:  checks  all  tools 
at  end  of  the  '  period  and 
reports  any  missing,  keeps 
track  of  all  Tmol  Out  Sheets, 
inspects  all  tools  and  keeps 
them  in  working  order  and 
keeps  tool  boards  and  tool 
cabinets  in  good  order. 


Ruley,  Morris  J.  Leadership  Through  Supervision  In  Industrial 
Education »  Bloomingtou,  IL:  McKnight  &  McKnight  Publishing — 
Company,  1971. 
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Another  method  which  has 
successfully  been  used  tq  re- 
inforce employ ability  skills 
is  by  establishing  the  busi- 
ness corporation  which  is  run 
by  the  students  and  monitored 
by  the  instructor. 

Students  in  the  Construc- 
tion program  at  Gilmer  High 
School  in  Ellijay,  Georgia,  * 
have  recently  .estaODlished  a 
business  corporation  in  which 
they  will  be  building  a  house 
(minus  plumbing  and  electri- 
cal work.)  r'inancial  trans- 
actions for  th4s  project  were 
arranged  by  a  local  bank, 
school  administrators  and 
owners  of  a  local  building 
supply  company. 

The  house,  Which  is  to  be 
.finished  by  the  end  of  the 
school  year,  will  be  sold  by 
the  bank  to  any  prospective 
buyer.  The  corporation  will 
be  dissolved  when  the  project 
is  accomplished. 

Construction  ^students  are 
responsilple  for  estimating 
the  amount  of  needed  materi- 
als, obtaining  pricing  in- 
formation for  all  needed  ma- 
terials, filling  out  requisi- 
tion forms,  staying  within 
the  designated  budget  and 
building  a  housp  which  con- 
forms to  industry  standards 
and  specifications. 

Although  the  Construction 
program  is  the  nucleus  of 
this  project,  other  programs 
are  also  benefitting.  Busi- 
ness Education  students  are 
responsible  for  procjessing 
all  purchase  orders  and  ptlffer 
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BUSINESS  CORPORATION 

project  related  business  com- 
.  munications* 

Additionally,  students  in 
the  Computer  program  are 
responsible  for  keeping  a 
running  invoixje  for  all  ex- 
penses incurred  during  the 
project  and  Health  Occupations 
students  are  equipped  to 
handle  any  minor  injuries 
which  may  occur  on  the  jobt 

Of  course,  a  project  such 
as  this  requires  a  good  rela- 
tionship among  school  person- 
nel, students  and  members  of 
the  community.  For  this  par- 
ticular project,  program  ad- 
visory committees,  architects, 
bankers,  owners  of  building 
supply  companies  and  interior 
decorators  played  a  key  advi- 
sory role  in  the  formation  of 
this  corporation.  Without 
this  unique  rapport,  the  con- 
tinuation of  this  project  as 
well  as  the  promotion  of  fu- 
ture projects  -would  not  be 
possible. 
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Repairing  and  maintaining  robotic 
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Identifying  and  installing  overcurrent 


protection  devices 
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Tapping,  threading  and  replacing  threads 
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Installing  emd  wiring  a  microwave  oven 
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water  level  control  and  door  switches 
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Troubleshooting  and  replacing  gas  water 

• 

heater  thermpstats 

X 

i 

X 

X 

X 

MA-42 

^Installing  and ^pluiribing  a  gas  range  or 

a  wall  qyen  and  surface  unit 

X 

X 

% 
\ 

— u 

X 

X 

X 

1 
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TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGY' 

» 

4 

CONSUMER  APPLICATION  -  MAJOR  APPLIANCES 

u 

UJ 
UJ 

S 

S 

Testing/repairing  thermostats  and  1 
circuits  1 

Testing/repairing  electrical  1 
controls  and  timers  1 

testing/repairing  gas  burner  1 

Installing  gas  pipe  and  wiring  for  1 
stove/ovens  1 

• 

CBE  REQUIREMENTS  MET 

III 

1 

< 

m 
u 

o 

o 

Ml 

s 

m 
m 

o 

1  iiziiia 

TASK 
NO. 

TASK  NAME 

MA-43* 

Troubleshooting  and  replacing  gas  range 

controls 

X 

1 

X 

X 

X 

MA-44 

• 

Troubleshooting  and  replacing  gas  oven 

controls 

X 

Y 
A 

Y 
A 

MA-45 

Troubleshooting  and  replacing  gas/ 

electric  controls 

X 

X 

X 

X 

MA-46 

Troubleshooting  gas  lines  and 

y 

connections  for  leadcs 

X 

X 

X 

X  - 

MA-47 

Installing  a  gas  orifice 

X 

X 

X 

X 
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TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT . 

KiECIBOHECRMaCMi  TECaNQLOSY  ■> 

• 

CONSUMER  APPLICATION  -  MAJOR  APPLIANCES 

5 

Ul 
Ul 

s 

Installing  geis  stove/ovens  1 

Testing/repairing  gas  burner  1 

J 

1 

1 

CBE  REQUIREMENTS  MET  1 

HI 
1 

1 

i 

Ml 

u 

s 

Ml 

a 

M 

O 

CJ 

CITIZEK  1 

TASK 
MO. 

TASK  NAME 

MA-48 

Adjusting  pilot  lights 

X 

X 

X 

X 

*MA-49 

Adjusting  the  gas  burner 

« 

X 

X 

X 

X 

X 

i 

J 

1 

• 

1 

— T 

t 

\ 

o 
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TASK  LISTING  BY  COMPETENCY 
InD  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGY 

Ul 

5 

conduit  1 

v 

,210  three  phase  | 

:e  entrance  | 

MEHTS  MET  1 

INDUSTRIAL  APPLICATION  -  INDUSTRIAL  ELECTRICITY 

Ul 

Ul 

flL 

s 

o 

CJ 

tailing  service 

tailing  wiring 

tailing  280, 208 i 

tailing  a*  servic 

c 

Ul 

K 

d 

Ul 
flB 

Ul 

111 
■ 

IVIDNAL 

m 

Ul 

u 
S 

m 

s 

m 

Ml 

E 

\ 

< 

TASK 
NO. 

TASK  NAME  _ 

(0 
H 

(0 
H 

(0 

c 

H 

(0 

p: 

H 

m 

o 

■ 

o 

■E 

« 

o 

u 

1 

00 

to 

lE-01 

Identifying  hazardous  wiring  locations 

X 

X 

X 

^X 

X 

X 

X 

IE-02 

Locating  service  entremce  equipment  emd 

j 

r 

writing  specifications 

X 

X 

X 

X 

1  * 

IE-03 

Calculating  and  selecting  service 

• 

\ 

conduits 

X 

X 

X 

X 

IE-04 

* 

Installing  service  conduits 

X 

X 

X 

X 

IE-05 

Installing  outlet,  junction  and  conduit 

X 

X 

X 

X 

IE-06 

Installing  conduit  under  a  concrete  slab 

X 

X 

X 

X 

* 

< 

I 

00 


J' 

i 

TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT 

.  ELEd^ROHECHANICAL  TECHNOLOGy  ^ 

• 

INDUSTRIAL  APPLICATION^  INDUSTRIAL  ELECTRICITY 

g 

. 

Installing  branch  ci^lriUits  and       ^  1 
controls                y/T  1 

1 

0) 

H 
H 

H 

Testing  xndustrlal  wiring  ^Oi  1 
equipnent                       ^^,^0^  1 

Installing  480, 208, 21o' three  phase  1 

I 

! 

1 

to  « 

• 

/ 

> 

• 

CBE  REaumEMEMTS  MET  1 

f 

m 

HI 

m 

< 
o 

III 

u 
m 

1 

■ 

HI 

1 

8 

O 

u 

m 

Ml 
M 

E 

u 

1" 

\ 

s 

1 

TASK 
iO. 

TASK  NAME 

IE-07 

Calculating  branch  circuit;  conductors 

1 

and  overcurrent  protection 
—  

X 

X 

X 

X 

X 

X 

IE-08 

Determining  sizes  and  types  of  feeders  • 

and  overcurrent  protection  devices 

X 

X 

X 

X 

X 

X 

X 

IE-09 

Selecting  and  installing  280v208-210 

-/- 

three  phase  four  wire  service  entrance 

X 

X 

J 

X 

X 

X 

IE-10 

Installing  branch  circuits  and  controls 

'—J  

for  air  conditioning  and  heating 

X 

1 

i 

X 

X 

X 

% 


f 

00 


• 

TASK  LISTING  I^Y  COMPETENCY 
ANB  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGV  . 

\ 

0 

* 

INDUSTRIAL  APPLICATION  -  INDUSTRIAL  ELECTRICITY 

UJ 

s 

Installing  fluorescent  li^i^^*^*.^  | 

Installing  branch  circuits  and  1 
controls  1 

Testing  industrial  wiring  and  1 
equipment  1 

bgll^^^circuits  for  welders  1 

i 

- 

t 

CBE  REQUIREMENTS  MET  1 

s 

5 

1 

3 

i 

< 

M 

lAI 

u 

o 
m 

ly 
1 

o 

M 

CITIZEN  1 

r 

TASK 
NO. 

TASK  NAME 

IE-11 

Installing  branch  circuits  and  controls 

lighting 

X 

X 

V 
#\ 

Y 
A 

V 
#\ 

IE-12 

Calculating  the  120  and  277  volt  lighting 

• 

4 

load           r  ^  ^ 
• 

X 

X 

X 

X 

X 

f 

IE- 13 

Selecting  and  installing  a  277  volt 

fluorescent  light 

X 

X 

X 

X 

IE- 14 

Hooking  up  a  three  phase  booster 

* 

transformer 

X 

X 

X 

X 

/ 

\ 
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TASK  LISTING  BY  COMPETENCY 
AND  CPE  REaUIREMENT 

ELECTROMECHAMIOia.  TRCHMOT/V^ 


INDUSTRIAL  APPLICATION  -  INDUSTRIAL  ELECTRICITY 


TASK 
NO. 


IE- 15 


IE- 16 


IE-17 


IE- 18 


TASK  NAME 


Making  calculations  for  electric  motors. 


welders  and  heaters 


Identifying  motor  leads 


Operating  a  capacitpr  start  motor 


Operating  a  three  phase  induction  motor 


25  V 


253  r 


1 


• 

TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT 

INDUSTRIAL  APPLICATION  - 
HYDRAULICS  AND  PNEUfiATICS 

* 

Ul 

s 

u 

1 

c 

§ 

> 

0] 

r- 

•H 
N 

>i 
H 

Servicing  hydraulic  systems  1 

Installing  and  adjusting  hydraulic  1 
pumps                                 .  1 

Installing  and  adjusting  hydraulic  | 
lines  -  1 

Installing  and  adjusting  hydraulic  1 
gauges  ana  controls  1 

Analyzing  pneumatic  syston  problems  | 

U 
H 

I 

iO 
m 

■s 

1 

s 

H 
H 
H 

3a 

Ui  B 

^§ 

Installing  and  adjusting  pneumatic  | 
lines  1 

Installing  emd  adjusting  pneumatic  1 
gauges  and  controls  1 

Servicing  pneumatic  systems  1 

CBE  REaUIREMENTS  MET 

•J 

Ml 

s 

t 

.< 
a 

s 

PRODUCER  1 

Ml 

s 

m 
m 

o 

u 

1  Mzixia 

TASK 
NO. 

TASK  NAME 

' HP-01 

Selecting  reservoirs  used  in  hydraulic 

systems 

X 

X 

X 

X 

X 

HP-02 

Selecting  and  installing  lines,  fitting^ 

t 

and  couplers  used  in  hydraulic/pneumatic 

systems 

X 

X 

X 

• 

X 

X 

X 

X 

X 

X 

X 

HP- 03 

Selecting  and  installing  seals  used  in 

hydraulic/pneumatic  systems 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

HP-04 

Selecting  and  installing  pumps  used  on 

1 

hydraulic  systems 

t 

X 

X 

X 

X 

X 

X 

X 

X 

o 
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TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIRER^T 

ELECTROt^CH^ICAL  TECHNOLOGY 


INDUSTRIAL  APPLICATION  - 
HYDRAULICS  AND  PNEUMATICS 


TASK 

MO. 

HP-05 


HP  06 


HP-07 


HP-08 


CO 

u 


TASK  NAME 


Identifying  and  describing  the 


properties  of  different  hydraulic  fluids 


Preventing  hydraulic  and  pneumatic 


system  contamination 


Selecting  and  installing  cylinders  used 


in  hydraulic/pneumatic  systems 


Selecting  and  installing  valves  on 


hydraulic/pneumatic  systems 


•H 
N 
>i 
H 
(0 


4i 

CO 

u 

•H 

H 

(0 


I 
§ 

CO 

>i 
w 

o 

4i 


0) 

a 


51 

H 

5 


•H 
U 
•H 

to 


4i 

CO 

>1 

09 

O 
•H 


s 

^(0 


X 


0) 

04 


mo 


54c  Ci 


O 
•H 


tn 

(110) 

HCn 


u 


I 

c 

H 

3  CO 
IT}  M 

H  (3 


X 


01 


X 


X 
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TASK  LISTING  BY  COMPETEKCY 
AND  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGY 

INDUSTRIAL  APPLICATION  - 
HYDRAULICS  AND  PNEUMATICS 

COMPETENCIES  1 

• 

Analyzing  hydraulic  system  problemsj 

Installing  and  adjusting  pneumatic  1 

Installing  and  adjusting  hydraulic  1 
gauges  and  controls  | 

Installing  and  adjusting  pneumatic  | 
qauqes  and  controls  1 

• 

CBE  REQUIREMENTS  MET  i 

K 

Ul 

■ 

m 

Ul 

INDIVIDUAL                             ,  4 

PRODUCER  1 

CONSUHER  1 

CITIZEN  1 

\ 

/ 

TASK 
NO. 

TASK  NAME 

HP-09 

Identifying  basic  hydraj^Tic/pneumatic 

circuits 

A 

X 

X 

X 

X 

HP- 10 

Selecting  and  installing  compressors 

used  on  a  pneumatic  system 

X 

X 

X 

X 

HP- 11 

Selecting  and  installing  motors  used  in 

ff 

hydraulic/pneumatic  systems 

X 

X 

X 

X 

X 

HP-12 

Selecting  and  installing  accessories 

used  on  a  pneumatic  system 

X 

X 

X 

( 

i 

1 
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AND  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGY 
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TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT 

ELECTROMECHANICAL  TECHNOLOGW 

V 

♦ 

INDUSTRIAL  APPLICATION  -  COMPUTER  TECHNOLOGY 

1 

u 

Installing  computer  equipmenp  1 

Installing  computer  peripherals  | 

Testing  and  start  up  1 

1  Installing  electrical  ana  i 
1  cooling  componeiits  1 

Testing  computer  CPU  1 

Testing  computer  O/I  boards  | 

r Replacing  faulty  parts  1 

[  Testing  aztd  debugging  software  1 

V 

1  CBE  BEQUIREMENTS  MET  1 

5 
■ 

1 

« 

o 
> 

■ 

1 

o 

s 

m 

Ml 

■ 

fli 

1  CITIZEN  1 

V 

TASK 
WO. 

TASK  WAME  

C-01 

Understanding  computer  arithmetic 

X 

X 

X 

X 

X 

X 

X 

* 

X 

X 

X 

X 

X 

X 

— ^  • 

C-02 

Understanding  microprocessor  hardware 

At 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C-03 

Understanding  the  functions  of  a  computer 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

V 
A 

Y 

A 

Y 
A 

C-04 

Using  the  microcomputer 

V 

X 

X 

X 

X 

X 

X 

X 

X 

Y 
A 

V 
A 

X 

A 

X 

X 

C-05 

Analyzing  microcomputer  circuits 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

« 
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TASK  LISTING  BY  COMPETENCY 
AND  CBE  REQUIREMENT 

ELECTKCMEC^ICAL  TECHNOLOGY 

* 

INDUSTRIAL  APPLICATION  -  NUMERICAL  CONTROL 

M 
UJ 

5 

UJ 

lil 

CJ 

Testing  conputer  operations  1 

Testing  interface  circuits  1 

Repairing  faulty  circuits  1 

Testing  machine  sensing  devices  1 

Repairing/replacing  sensors  | 

0) 

u 

.•5! 

8 
1 

0 

u 

1 

H 
H 

g 

H 

Running  start  up  tests  1 

Installing  the  microprocessor  | 

.  Debugging  software  | 

Ul 

SE 
m 

Ul 

as 

Ul 
flB 

Ul 
flB 

Ul 

flfl 

u 

< 

Ui 

5 

1 

5 

m 
a 
m 
o 

m 

% 

Ul 

■ 

M 

ar 
e 

u 

CITIZEN  1 

• 

TASK 
MO. 

TASK  NAME 

NC-01 

Operating  programmable  coi^rollers 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4 

NC-02 

Operating  solid  state  logic  motor 

1 

controls 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NC-03 

Understanding  instrumentation  for 

F  

 9  

programmeU^le  controllers 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NC-04 

Ir.cer facing  a  microcomputer  with 

peripherals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NC-05 

Using  a  microcon5)uter  as  a^  controller 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TASK  LISTING  BY  COMPETENCY 
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ELECTROMECHANICAL  TECHNOLOGY 

•  -  • 

• 

INDUSTRIAL  APPLICATION  -  ROBOTICS 

u 

lAJ 

o 

u 

• 

.  Testinfcr  robotic  controllers        •  '  I 

(0 

1 

1 

•H 
4J 
(0 

..^ 

• 

Ttesting  pneuaatic  robot  controllerd 

Testing  pneumatic  robot  conponents  | 

Installing  robot  power  svpplies  1 

Installing  robot  actuators  | 

Testing  start  \jp  procedure  | 

1 

1 

e 

CBE  REQUIREMENTS  MET  ] 

Ml 

m 

< 

< 
• 

a 

CJ 

a 
0 

coisiwEa  1 

Ul 
M 

c 

CJ 

1 

TASK 
NO. 

TASK  NAME  » 

R-01 

Con^aring  robotic  systems 

X 

X 

J 

X 

X 

X 

%-02 

Installing  a  robot 

a 

X 

X 

X 

X 

X 

X 

X 

X 
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ELECTROMECHANICAL  TECHNOLOGY 

♦  • 

INDUStIiAL  application  ^  BOBOfriCS 

u 

1 
& 

Si* 

M  c 

S  H 

Repairing  controller  and  interface  | 

3 

Hi 

S< 
9- 

v 

0 

1 

•g 

VI 

n 

8* 

CO 

1 

0 

1 

i 

•g 

M 
V 

u 

1 

■ 

1 

1 

0 

1 

1 

1 

1! 

Servicing  hydraulic  actuators  1 

Servicing  pnevaatic  actuators  ^-  1 

Writing  robot  prograas  1 

& 

a 

m 

yy 

m 

Ul 

5 
o 

lii 
flB 

lAI 
OB 
O 

8 
■ 

1 

1 

5 

u 

K 

HI 

a 

u 

o 

u 

Ml 

5 

1 

■ 

0 

TASK 
HO. 

TASK  NAME 

R-03 

Designing  a  %iork  cell 

X 

X 

X 

X 

X 

X 

X 

X 

X 

R-04 

Scheduling  robot  work  assignments 

X 

X 

X 

IT 

X 

X 

X 

R-05 

Repairing  and  maintedning  robotic 

systems 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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CURRICULUM  STRUCTURE^ 


Contents  Listing 

Curricul\im  Structure  Introduction 

Core  Curriculum  by  Quarter   

Core  Curriculum  by  Semester   

Second  Year  Optional  Areas   


\ 


\ 


^ — ' 


V 


VI-2 


n  - 

CURRICULUM  STRUCTURE  INTRODUCTION 

On  the  following  pages,, a  suggested  curriculum  structure  for 
the  Electromechanical  Technology  program  is  presiented.  A  curric- 
ulum structure  is  a  method  for  outlining  the  information  to  be 
presented  in  the  program.  The  proposed  curriculum  structure  is 
sectioned  by  core  curriculum  and  optional  area  m^jor  blocks  and 
by  the  duty  areas  within  those  blocks. 


4^ 


VI-3 
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CORE  CURRICULUM 


QUARTER  I 


ELECTRICITY/ELECTRONICS 


Electricity/ electronics  fundamentals 
Undsrstandlng  circuits 


OUARTER  IX 


ELECTRICITY/ELECTRONICS  , 


Understanding  motors /generators 
Understanding  RCL  circuits 
Understanding  electronic  devices 


QUARTER  III 


MECHANICS 


Calculating  mechanical  advantage 
Using  mechanical  advantages 


FliUID  POWER 

Fundamentals  of  hydraulics  and  pneumatic 


EMPLO^BILITY  SKILLS 

Employment  skills 


VI-4 

278. 


CORE  CURRICULUM 


SEMESTER  I 


ELECTRICITY/ELECTRONICS 


Electricity/ electronics  fundamenta 
Understanding  circuits 
Understanding  motors/generators 
Understtfinding  RCL  circuits 


HOURS 

79 
33 
20 
31 
lT2 


SEMESTER  II 


ELECTRICITY/ELECTRONICS 
■* 

Understanding  electronic  devices 


52 


MECHANICS 


Calculating  mechanical  advantage 
Using  mechanical  advantages 


43 


FLUID  POWER 

Fundamentals  of  hydraulics  and  pneumatics 


35 


EMPLOYABILITY  SKILLS 

Employment  skills 


20 

165 
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SECOND  VEAR  OPTIONAL  AREAS 


RESIDENTIAL  ELECTRICAL  WIRING 

■  Residential  electrical  wiring  fundamentals 
Ground  outlets  (115v  -  *30v) 
^rvlce  entrance 


48 
74 
24 

lIF 


REFRIGERATION 


Refrigeration  fundamentals 

Tubing  and  piping 

Refrigerants 

Troubleshooting 

Window  air  conditioning 

Refrigerators  and  freezers 


39 
12 
45 
46 
42 
44 
2lS 


MAJOR  APPLIANCES 

• 

' Installing  electric  appliances 
Troubleshooting  electric^  appliances 
Installing  gas  appliances 
Troubleshooting  gas  appliances 


102 
310 

73  i 
1  ...  ' 
6^ 


INDUSTRIAL  ELECTRICITY 

Fundamentals 
»  Selecting  and  installing  conduit 
Selecting  and  insts'.iling  branch  circuits 
Selecting  and  in-^taliing  lighting  circuits 
Installing  wiring  for  large  equipment 


16 
45 
40 
28 
44 
171 


HYDRAULICS  AND  PNEUMATICS 

Fundamentals  of  hydraulics  and  pneumatics 
Installing  and  servicing  hydraulic  and  pneumatic 
systems  and  equipment 

Maintenance  of  hydraulic  and  pneumatic  system.s 

VI-6 


23 

55 

10 
"88 
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COMPUTER  TECHNOLOGY 

Understanding  computers 

Using  computers 

Analyzing  computer  problems 


NUME^IigAL  CONTROLS 

Operating  a  programmable  controller 
Interfacing  of  computers 


ROBOTICS 


Installing  robots 
Setting  up  work  cells 
Maintaining  a  robot 


VI- 7 


CURRICULUM 
CONTENT 
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CURRICULUM  CONTENT 


Contents  Listing 

Curricirlum  Content  Design  

Course  Outline   

Unit  Guides   


Ik 


VII~2 


CURRICULUM  CONTENT  DESIGN 

■ 

The  Electromechanical  Technoibgy  program  is  designed  as  a 
two  year  course.  Fundamental  skills  and  competencies  (core 
curriculum)  are  emphasized  during  ^h^  first  year,  while  a 
concentration  of  the  more  specialized  skills'  and  competencies 
occurs  during  the  second  year.  The  core  curriculum  serves  as  a 
prerequisite  t<3^  additional  study  in  the  Electromechanical 
Technology  program. 

The  core  curriculum  focuses  on  intensive  study  of  the 
fundamental  skills  and  competencies  in  the  areas  of  Electridity , 
Electronics,  Mechanics,  and  Fluid  Power.  Attention  is  also 
focused  on  reinforcing  and  integrating  applicable  reading,  math, 
problem  solving  and  communication  skills  in  the  curriculum. 

Students  completing  the  core  curriculum  may  elect  to  enter 
the  workforce  at  the  following  occupational  exit  points: 

■         ■  V 


Electrician  Helper 
Electrician 

Refrigeration  Mechanic  Helper 
Air  Conditioning  Installer  - 
Servicer  Helper,  Window  Unit 
Maintenance 'Mechanic  Helper 
Maintenance  Repairer  Helper  ' 
Electronic  Production  Line 
Maintenance  Mechanic 
Gas  Appliance  Servicer  Helper 


(D.O.T.  Code  829.684-022) 

(D.O.T.  Code  824.681-010) 

(D.O.T.  Code  637.687-014) 

(D.O.T.  Code  637.687-010) 

(D.O.T.  Code  638.684-018) 

(D.O.T.  Code  899.684-022) 

(D.O.T.  Code  629.281-022) 

(D.O.T.  Code  637.684-010) 
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QUARTER  SYSTEM  EXIT  POINT  DIAGRAM 
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SEMESTER  SYSTEM  EXIT  POINT  DIAGRAM 
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I 


students  desiring  the  more  specialized  skills  ^nd  competen- 
cies may  elect:  to  continue  in  the  Electromechanical  Technology 
program  during  the  second  year.  In  contrast  to  the  core  curricu- 
lum, the  second  year  is  designed  to  provide  students  an  opportu-. 
nity  to  investigate  and  study  optional  courses  in  advanced 
occupational  areas.  Optional  areas y6f  study  include  Residential 
Electrical  Wiring;  Refrigeration;  /  Ma-'or  Appliances;  Industrial 
Electricity;  Hydraulics  and  Pneumatics;  Computer  Technology; 
Numerical  Control;  and  Robotics.  Attention  is  also  directed 
toward  reinforcing  and  integrating  applicable^  reading,  math, 
problem  solving  and  communication  skills  "^  in  the  curriculum. 
Because  the  information  is  extensive  ,and  requires  considerable 
class  and  laboratory  instructional  time,  .  student ff^ could  not  be 
expected  to  cover  all  the  optional  areas  taught.  A  student  could 
complete  as  many  as  three  optional  areas. 

Occupational  exit  points  which  can  be  achieved  during  or  at 
the  conclusion  of  the  seGond  year  include: 


Electrical  Appliance  Preparer 
Household  A^ipliance  Installer 
Electrical  Appliance  Servicer 
Electrician  Apprentice 
Air  Conditioning  Installer  - 
Servicer,  Window  Unit 
Refrigerator  Tester 
Gas  Leak  Tester 


(D.O.T.  Code  829.584-010) 

(D.O.T.  Code  827.661-010) 

(D.O.T.  Code  827.261-010) 

(D.O.T.  Code  824.261-014) 

(D.O.T.  Code  637.261-010) 

(D.O.T.  Code  827.384-0.10) 

(D.O.T.  Code  827.584-010) 
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SEMESTER  SYSTEM  EXIT  POINT  DIAGRAM 
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Beyond  the  *tWG  ^  yee<4  program,  with  'gippropriate  'instructiph. 


students  c.o\ild  -^cqurire  /idditional  areas  of  speciajLization.  With 


-additional  competencies;  t'hey  'may  pursue^ the  following  occupa- 
tional exit  pd\j.nts^at  the  postsecon'dary  level  ^^or"  in  the"^  wor^- 
force,  *  '*         "        ."  *  : 


"Electriciafi 
Electrical  Repairer  . 
Pneumatic  Tool  Repairer 
EO^ctrbmechafiical  Technician  ' 
Fjj^id  Power  Mechanic  »  ' 


(D.O.T.  Code  824.261-010.) 

fD.O'.T.  Code  829.281-'bl4) 

(D.O.T.  Code  630.281-t)l'0) 

(p.b.T.  Code  710.281-018) 

(D.O.T.  Cdd'e  600.^231-010) 
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^1     .  > 
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COURSE  OUTLINE 


On  ^he  fqllowing  •  pages,  ^  ^suggested  ^course  outline  is 
presented  fot  \  the  Electromechan£fcal  Technology  •  program,  ,  the 
course  outline  is, a  suggested  method  for  .structuring  tasks  into  a 
logical  te^iching  plan.   .  , 

^    The    core    curriculum    is  .designed    to    cover  ^either  three 
quarters. or  two  semesters. "  A  rigid  course,  outline  is  presente^ 
for  both  'alternativiis.    The  optional  area  tasks  are  sequen^d^in. 
a  logical  teachi;ig  Oitder.-  ''Instructors  will  find  it  necessary  to 

obtain    student    interests,    needs    and    ambitions   In   a  selected 

'  '  '  ,  * 

optional-  areas'  so  that-  an  /  instructional  plan,  unique  "  to  ^ each 
student  can  be  developed.  u 


1 


\ 
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SUGGESTED.  COURSE :  OUJI^INE  STRUCTURE 
FOR  EI4ECTROMECHANICAL  TECHNO^GY 

(iMternative.  ) 

Quartej: 


/"'^'^^^ectricity/El'ectronicR    *  * 

Duty  A!  AEiectricity/Electi-onics  Fundeunfentals 

Observing'  electrical  safety  precautic*^s  ^  • 
Identifying  and  usilig  hand  tools  / 
Understanding  the»  nature  of  .>matt9X 
Identifying* sources  of  electricity 
Identifying  circuit  fundamentals 
Performing  soldering  and  circuit  fabrication 
Understanding  the  fundamentals  of  restistance 
Measuring  voltage     *       '        '  * 
Measuring  curreht         -  '  .        '     '  ' 

Calculating  power  in  circuits 
Identifying  conductors  and.  insulators 

'  '  ■  ■        •  '  ■  V 

ft 

•  «  ■ 

Duty  B :    Understanding  Circuits    ^  ^ 

•  '  '  '  • 

Making  calculation^  using  Ohm's  Law  , 
Analyzing  ^  series  circuit 
Analyzing  a  parallel  circuit 
•Analyzing  series^parallel  circuits  » 


Quarter  r  Total  Hours 


( 
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Task 


QUARTER  II. 


iEE-16 
EE-J7 
EE!-18 
EE-19 


Duty  C:  •  Understanding  Motors /Generator  s 

'  Applying  fundamentals  of  magnetism 
^  Demonsi^rating  a  knowledge  of -.motors  ' 
Demonstiating  a  knowledge  of  generation 
Usincf  alternating  /surrent  principles 


eE-20 
EE-21 
>  EE-22 
EE-23  ' 
EE-24 
EE- 2  5 
EE-26 


^  Duty  D:    Understanding  RCL  Circuits 

Demonstrating  a'knoiledge  of  inductance 
Demonstrating  inductive  ^^eactance 
Deiponrstrating  a  knowledge  of  capacitance 
Computing  RC  time  constants 
Calculating  capacitive  reactance 
Analyzing  ^CL  series  circuits* 
Analyzing  RCL  parallel  circuits 


EE-27 
EE- 2  8 
EE- 2  9 
EE-30 
EE-3I 


Duty  E:-  Under standing  Electronic  Devices 

Analyzing  ,thfe  PN  junction 

Analyzing  special  se^ni conductor  diode's  ' 

Using  the  oscilloscop'e' 

Analyzing  rectifiers 

Identifying  and  analyzing  filters 


Quarter  II  Tota'l  Hours 


\  . 


vii-13  29G 
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ERIC 


•  Task 


Quarter  III 


Hours 


Mechanics 


M-01 
M'-02 

M-04 

M-06 

Mr- 08 

M-10 


Duty  F ;    Caloulatinq  Mechani^cal  'Advantage  • 

Perf9nning  scientific  calculations 
Calculatiiig. the  mechanical  advantage  of 
'the  lev^r 

Caldulating  the  mechanical  advantage  of 
the  wheel  and  axle         .  , 
Calculating  the  mechanical  advantage  of 
the  'inclined  plan^'and  wedge 
.  Transmitting  and  calculating  the  force . and 
moJ;ic/n  with  t)ie  screw  thread 
Caloilating  the  mechanical  advantage  of 
the  pulley  system  • 


18 
5 
6 
8 

'  5 

6 
7f 


M-07 
M-09 
M-03.. 
M-05  . 

? 


FP-Ol 

FP-02 
FP-03 

FP-04 
FP-05 


FP-06 
FP-07 


Duty  d:    Using  ]4echanical  Advantages 


Using  the  wedge 
Using  the  screw!  « 
Using  the  lever/ 
Using  the  wheel  and  axle 


Fluid  Power 


Duty  H:    Fundamentals  of  Hydraulj.ee/Pneumatics 

Identifying  safety  precautions  when  vorking 
on  hydraulic/pneumatic  systems    '  ^ 
Defining  .hydraulics  and  pnenimaticte' 
Explaining  the  fundamentals,  of  hydraulics 
and  pneumatics  •  . 

Identifying  fluid  power  symbols' 
Reading  hydraulic  and  pneumatic  schematic 
diagrams 

Recognizing  hy<iraulic,  system  basic  components 
Recognizing  pneumatic  system  basic ^components 


2 
2 
2 
4 
10 


2 

2 

8 
4 


3 
8 
8 
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'  VII-14 


/ 


Task  \ 

Employability  Skills 

Duty Employment  Skills 

ES-OlJ-^--W 
SS-02 


Hours 


Iscussing  and  demonstrating  how  to  get  a  job 
Discussing  and  demonstrating  how  to  keep  a  jobi 


Quarter  III  Total  Hours 


10 
10 

113 


J 
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SUGGESTED  COURSE  OUTLINE  STRUCTURE 
FOR  ELECTROMECHANICAL  TECHNOLOGY 

(Alternative  2) 

Semester  I 


Task 


EE-01 
EE- 02  ' 

EE-04 
EE-05 
EE-06 
EE- 07 
EE-08  > 
EE-09 
EE- 10 
EE- 11 


Hours 


Electricity/Electronics 

Duty  A:    >Electricity /Electronics  Fundamentals 

Observing  electrical  safety  precautions. 
Identifying  and  using^hand  todls 
Understanding  the  .nature  of  matter  '  .  . 

Identifying,  sources  of  electricity 
Identifying  circuit'  fundamentals  ^ 
'•Performing  soldering  and  ci'rcuit  fabrication 
Understanding'  the  fundamelita:ls  of  resistance 
Measuirlng  voltage 
Measuring  ciirrent  ; 
Calculating  power  in  circuits 
I<ientifying  conductors  and:  insulators 


4 

3 
4 

5 
14 

4 
18 

7 
8 
3 
7¥ 


*  .  Duty  B:    Understanding  Circuits 

EE-12  Making  calculations  using  Ohm's  Law 

EE-I3  Analyzing  a  series  circuit 

EE-1'4  Analyzing  a  parallel  circuit 

EE-15  Analyzing  series-parallel  circuits 


•^8 
.7 
7 

11 
33 


Duty  C:  '  Understanding  Motors/Generators 

EE-»16  *  Applying  fundamentals,  of  magnetism^  ^ 
EE-17         Demonstrating  a  knowledge  of \motors 
EE-18         Demonstrating  a  knowledge  of  5enerati,on 
EE-19         Using  alternating  current  principles  . 


4<; 
6 

3  • 
_6 
19 


Duty  D:    Understanding  RCL  Circuits 

EE-20  •      Demonstrating    ksiowledge  of  inductance 

EE-21  Demonstrating  inductive  reactance 

EEf-22  Demonstrating  a  knowledge  of  capacitance 

EE-23  Computing  RC  time  constants 

EE-24  ^     Calculating  capacitive  reactance 

EE-25  Analyzing  RCL  series  circuits 

I  .-26  Analyzing^  RCL .parallel  circuits 


Semester  I  Total  Hours 


V.II-16 
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4 
4 
4 

3 
6 

5 
_5 
31 
162 


/  r 


Sem&ster  II 

l^Sh,  .  Hours 

Duty.E:     Understgindinq  Electronic  DeMces 

EE- 2 7         Analyzing  the  PN  junction  6 

EE-28         Analyzing  special  semiconductor  diodes  24 

EE-29         Using  the  oscilloscope  4 

EE-30         Analyzing  rectifiers  ^ .  8 

EE-31      ,   Identifying  and  analyzing  filters  10 

'         '             •  ■      .  52" 

.  .  Mechanics 

Duty,  F:    Calculating  Mechanical  Advantage 

M-01  Performing  scientific  calculations  *  18 
M-02         Calculatiijg  the  mechanical  advantage  of  the 

lever  ,  5 
M-04         Calculating  the  mechanical  advantage  of  the  • 

wheel  and  axle  cj?.  "  .  6 

M-06         Calculating  the  mechanical  advantage  of  the 

inclined  plane  and  Wedge  .  ^  8 

M-08         Transmitting  and  calculating  force  and 

motion  with  the  screw  thread  5 
M-10         Calculating  th(   mechanical  advantage  of  the 

pulley  systei.  g- 

48 

Duty  G:     Using  Mechanical  Advantages 

M-07         Using  the  wedge  \  2 

M-09  Using  the  screw  ^  2 

M-03  Using  the  lever  '2 

M-05      '   Using  tne  wheel  and  axle  -4 

1^ 

t 

Fluid  Power 

Duty  H:     Fundamentals  of  Hydraulics/Pneumatics 

FP-01  Identifying  safety  precautions  when  working  jon 

s        hydraulic/pneumatic  system^  2 

FP-02         Defining  hydraulics  and  pneumatics  2 

F.P-03  ^       Explaining  the  fundamentals  of  hydraulics  and 

pneumatics  8 

FP-04          Identifying  fluid  p^er  symbols  ^  .4 

FP-05         Reading  hydraulic  and  pneumatic  schematic  ..^ 

diagrams                     "                       ♦•^  y — — 

FP-06  Recognizing  hydraulic  system  basic  components       ^  8 

FP-07  Recognizing  pneumatic  system  basic  components       ^  8 


ERIC 
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35 


Semester  II 

\ — 

Employability  Skills 
Duty  C:    Employment  Skillf? 


ES-01  .  DisQUssing  ^nd  demonstrating  how  to  get  a  job  10 
ES-02,      .  Discussing  etnd  demonstrating  how  to  keep  a  job  10 

I  -20 


Semester  II  fotal  Hours 


165 


/ 


/ 


i 


ERIC  .  L 
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/ 


4 


J 

SECONDaYEAR  • 

RESIDENTIAL 'electrical  WIRINCS 
(optional)' 


2^           D^ty  A  J     Residential  Electrical  Wiring  •  Hours 

Fundamentals  •.  •   

•                                       *  «• 

RW-01         Demonstrating ^a  knowledge  of  the  residential  i 

electrical  wiring  occupation  4 
RW-02         Identifying  electrical  safety  terms  and 

practices                •     ^  ^ 

RW-03         Identifying  and  us ing^ electrical  wiring     •  ^»  •  ^ 

specialty  tools  -  6 

'^w^nt                  .  the  National  Electrical  Code  manual  *  '  8 

Identifying  conductors,  cables  and  cords  4 

RW-06         Reading  blueprints  and  rules  4 
RW-07         Identifying  and  drawing  electrical  symbols 

used  in  residential  wiring  *  12 • 
Identifying  boxes  and  devices  used  in  elec- 
trical wiring  4 

It 


Duty  B:     Ground  Outlets  (115v  -  23 Ov)  "* 

RW-11,  -  Designing  and  installing  lighting  circuits  10 
?J?'J?         ^^^^^'^W  and  installing  a  thrse-way  switch  10 

 Ins.talling  .a  115v  appliance  outlet  6 

RW-14     "^Installing  a  convenience  outlet  10 
RW-15         Installing  a  split  switched  receptacle  10  ( 

RW-16         Ins^^lTj^ig  a  one-button  and  a  two-button  V 

door  beXj.  circuit  X  ^ 

RW-17         Installing  230v  circuits  and  outlets 


10 
18 
74 


Duty  C:     Service  Entra'ncew 


•  >  * 

RW-09  installing  load  circuits  4 
RW-10         Identifying  and  installing-  overcurrent' 

protection  devices    V                  "  4 

RW-18         Installing  a  temporary  service  entrance  16 

RW-19         Installing  a  service  entrance  -  4 

■              •                                     .  ■  24 

Residential  Electrical  Wiring .Total  Hours  ^  146 
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RP-01 

RF-02 
RF-03 

RF-04 

RF-05 
RP-06 
RF-07 


RF-Ofl 
RF-09 

RF-10 


RF-11 

*RF-1^ 
RF-13 
'^RF-14 

RF-15 
RF-16 
RF-17 


.  / 


SEjCOND  YgAR 

REFRIGERATION 
(optional) 


Task         .  Duty  A;  •  Refrigeration  Fundamentals 


RF-19 
RF-20 
RF-21 
RF-2g 
RF-23 
RF-24 

RF-25 


Identifyifig  career  opportunities  in 
refrigeration     •  , 
Identifying  safe  working  .conditions 
Demonstrating ■ knowledge  of  basic  refrig- 
"^^ration  concepts  ^  .  ' 

Demonstifating  a-  knowlfedge  of  the  basic* 
refrigeration  cycle  -  ^/ 

Identifying  arrd  using  refrigeration  tools 
Tapping,  threading'  and  replacing  threads 
Identifying  types  of  pipe  and  tube  fittings 
used  in  refrigeration  systems 

♦  • 

Duty  B:    Tubing*  and  Piping  .  .. 

Performing  basic  copper  tubing  operations  . 
Swaging,  cleaning,  fluxing  and  soft 
soldering  copper  tubing* 
Silver  brazing  refrigeration  pipihg 

>  % 

Duty  C:  'Refri^ierants 

Handling ,vi transforming,  weighing  and- 
measuring  refrigerants 
Installing  and  using  access  valves 
Maintaining  refrigeration  manifold  gauges 
Installing  and  using  refrigeratidn  manifo 
gauges        .  . 

Evacuating  a  refrigeration  system 
Installing  refrigeration  accessories 
Testing  for  leaks 

Charging  a  refrigeration /system  ^ 

Duty  D:  Troubleshooting 

Troubleshooting  ref rigei-ator  compressors 
Troubleshooting  condensers 
Troubleshooting  evaporators 
Troubleshooting  automatic  expansion  valves, 
TroubleB||pting  capillary  tube« 
Trcubles^kting  thermostatic  expansion 
valves 

Troubleshooting  the  refrigeration  system 
^  VII--20 


Hours 


4 

3 


8 
4 

12 

__4 
39 


313  ' 


5 
2 
12 


6 

8 
4 


6 
10 
46 


.    .    ■  I . 

Duty  E:    Window  Air  Conditioning 

Installing- a  window^ air  conditioning  unit  - 
Performing  pre-season  start-up /lhaintenlnce 
on  window  air  conditipriing  units 
Troubleshooting  compressor  Jsurnout  in  window  > 
air  conditioners  7^ 
Evacuating  and  charging  window  air  conditioners 
Troubleshooting  fans  and  fan  motors  ^ 
Troubleshooting  mechanical  problems  in  a  window 
air  condiMoning  refrigeration  cycle 
Troubleshooting  a  window  air  conditioner 
■>  electrical  system 

1\  / 


6 

•4 

8 
8 
4 


■42 


Duty  F:    Refrigerators  and  Treezers 

Identifying        .describing .the  function  of 
refrigeration  components       .  .6 
w Evacuating  and  charging"  domestic  refrigerator 
and  freezer  systems    '  g 
.Testing  and  replacing  defective  refr^-geration 
cycle  components        ,  10 

Troubleshooting  refrigerator/ freezer'  cdijipressor 
burnout  •  ^     '  9 

Testing  and  repairing/replacing  the  fef rigei'ator 
and/or  freezer  f aAs  an^  fan  motors      "         •  •  4 
Diagnosing  problems  in  refrigerators  and  ^ 
freezers  n  10 


Refrigeratio^n  Total  .Hour's 


•228 
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•  ■      SECONb  YEAR  «       .  ' 

^    '     »  '         MAJOR  Ai^PLIANCES  .  •*  ' 

./  ,     .(optior^l)  -Vs^^^  .  , 

Task  Duty  A:    Ins>tallinq  Electric  Appliances  Hours 

»MA~02  °      Installing  and  wiring  an  electric  clothes     *    '        f , 
<i         *       dryer^  /         '  ® 

MA-04    .  .  Installing,  plumbing  and  wiring  a  clothes 

washer  10 
HA-10         Installing,  wiring  and  plumbing  and  electric 

water  heater     ,  ,    "  ^    y  8 

MA-13         Installing  and  willing  a  tra^h  compafctor  6  * 

MA*^15         Installing  and  wiring  a  microwave  oven  •    8  • 

•  MA-1^        Installing  and  plumbing  ».  dishwasher  20 
■ma-24         Installing  and  wiring  an  elfectric  range, 

"♦surface  unit  or  wall'oyen'  16 

MA-28         Installing  and  wiring  a  cook  -toji  and  vent      .  8 
'MA-3^0         Identifying  and  describing  tjie  ,  function  of  ^ 

the  refrigerati6n  comp/onents  ^  10 
MA-3l\        Installing  ^nd  wiring  a " refrigerator  and/or 

^  ,    freezer.                          ,  8 

,b                       s                  ......  102-. 

Duty  B:    Troubleshdoting. Electric  Appliances  ♦ 

MA-01'        Developing  a  troubleshooting  plan  for  a 

•  roajot  appliance    jL  '10 

MA-03         Troubleshooting  and  servicing  electric 

dryer  mechfinical/electrioal  systems  12 
MA-05         Troubleshooting  and  replacing  the  clothes  * 

washer  water  level  control  and  door  switches  12 
MA-0^         JTroubleshpoting  and  replacing  the  clothes  • 

washer  timer  and  solenoids  ■«*  15 

MA-07         Trouble^ooting  and  replacing  the'  clbthes 

*  •    washer  motor. and  relay'  '        .  16 
MA-08       ,  Troubleshooting  and  replacing  "the  clothfes 

*"      washer  drain  pump  15 
MA-09         Troubleshooting  and^  replacing/repairing 

the  clothes  washer  clutch "and  transmission  16 
MA-11         Troubleshooting  and  replacing  electric  * 

»         "     water  heater  elements  v  12 

MA-12         TrB'uble shooting  and  replacing  electric 

water  heater  thermostats  ,  12 
MA-14  Troubleshooting  a  trash  compactor  12 
I4A-16   .      Troubleshooting  and  repairing  microwave 

ovens  12 
•  MA-18         Troubleshooting  and  replacing  dishwasher 

water  level  control  and  door  switches  10 

VII-22 


\  . 


I       ■  \ 


'  ■  :   ■   •         ■  ,1 

^  '  •    /  '  * 

Duty  B:    Troubleshooting  Electric  Appliances     '  Hours 
N   |continued)_A-  '        ^     ^  '   

*  MA-19         Troubleshooting  and  jp/placing  Jh^ishwasher 

timfer  sdihd  soldnoids'  •         15      .         /   .  ^ 

MA-20         Troubleshootija^^g  a|;id.  replacing  the  dishwasher  ' 

motor  and  relayi^  /  '       /    ,  jq         "      '  -  . 

MA-21         Troubleshooting  and  repl^wirTg  or  Repairing       •  #       .  •  *' 

Jr  ...  £he  dishwasher  .drain  pump  "'i  ^  10 

:     Troubiteshpoting  ahd  replacing  the  di^bWasher  ^ 
:   '  heating  element  and  thermostat  *  |-       10        •  . 

MA-23         Trou^Ushtootin^  ahd  replacing  the  dishwwasher' .  • 

aytom^tiic  dispenseir  •  10 

MA-25         Troubleshooting  and  replacing  surface  . ^    -      "  -  '  *■ 
/   *      ^  '  unit  and  ov«n  heating  dllements     '  •  10         *  • 

/        -^^-26         Torouble^hooting  and  replaciA'g  surface  \ 

'      .  '  unit  and  Qven  temperature  'coritrol  switches  '  , 

ahd  thermostats  '12 
Troubleshooting  and  replacing  the  electric  . 
oven  timer  \         •^\l2  * 

MA-^9         Troubleshooting  a  ceramic  or  conventional  \    '  ^ 

*         cook  top  ,  ^  .  I  ,  • 

MA-32         Tfoubl«shopting  and  replacing  refrigeration 

corapbnents   •        .  '     ■  "         '  25  ^ 

MA-33         Evacuat^ihg  and  charging  domestic  refrig- 
erator and  freezer  systems  15 
MA-34   .      Troubleshboting  aW  ^replacing  electrieal  . 
Q§fn^nen€^  of  a  rertdgerator  and/ or 
freezer^  *  *  -  15 


/ 


TTo* 


.  Duty  C:'    Installing  Gas  Appliances 

MA-3^         Installing  and  plumbing  a  gas  clothes 

^^yer  ,  .  .20 

MA-38         Installing  and  plumbing  a  gas  water 

heater  •■ .  »   '  20 

HA-42         Installing  ajtid  plumbing  a  gas  range  or 

a  wall  oven. and  "Surface  unit  20 
MA^47         Installing  a  gas  orifice  '         '■  12 

\    "\  ■ 

Duty  D:    Troubleshooting  Gas  Appliances 

MA-36  Troubleshooting  and  servicing  gas  clothes  .  \  r 

dryer  mechanical/electrical  systems.      .  12 

MA-37  Troubleshooting,  replacing  and  adjusting 

dryer,  gas  qontrols  '  12 

MA-39  •       Troubleshooting  and  'replacing  gas  water 
^  heater  relief  valve  .  12 

MA-40         Troubleshooting,  replacing  and  adjusting" 

water  heater  gas  control  '  12 


'  '  VII-23  ^ 
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Task' 

MA-44 
MA-46' 

llfA-48 
?lA-4^ 


duty  D:"   Troubleshooting  citL  Appljancea^ » 
'    .       .   foDXitinuod)     '  •  • 

^Troubleshooting,  and  repl-acing'.  gas  wate^:  . 
heater  thermostat    *  -  , 

Trtsuble shooting  and  replacing  gas  range 
^  eonlirol  .    .  ^  .  . 

Trouble  shoo  t4in,g  and  replacing  g^s  ov^n.  / 
Troubleshooting  gas  lines  and ' connections 
for  leaks  .  ' 

Adiuating  the  p'illot  light 

.Adjusting  the  gas  burner  • 


Major  Appliances  Total  Hours 


Hour  I 


12 
12 


^-5 
12 
10  * 
1-23  . 


607 


>  -1 
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V  ' SCCOND  YEAR  • 

•  ■  ^  •     V  ■ 

^INDUSTRIAL  ELECTRICITY  , 
,   .        .    '       , (optional)  ^  x 

Duty  A:    Fundamentals       .  .  i 

Identifying  hazardous*  wiring  locatiphs 
^  Loicjating.  servi,ce  entrance  equipment  and 
writing  speci)ficatiQns 

•  ■  .  •        ^  •        .  i  ; 

t 

Duty         Selecting  .and  Installing  Conduit  \ 

,     Calculating  and  selecting  service  conduits 
.  Installing  service *conduits 
Installing  X5utlet>  junction  bojc  and  conduit 

Installing  conduit  under  a  concrete  slab. 

...'.*' 

Duty  C  z    Selecting  and  Installing  Branch  * 

*  Circuits 
 s-  .  . 

Calculating  branch  circuit  conductors  and  * 
overcjArrent  protection  ,  ' 
Determining  sizes  and  types  of,  feeders  and 
-  overcurrent  protection- devices  ^  / 
Selecting  and  installing  a  480v2L08-210  three 
phase  four  wire  service''  ^        *  . 
Installing  branch  circuits  and  controls  for  " 
air  conditioning  and  heating  , 

•  M 

m  *  ■ 

t 

•  Duty  Dz    Selecting  and  Installing  Lighting 
Circuits 

Installing  branch  circuits  and  'controls  for 
lighting  '  , 

Calculating  the  120  and  277  volt  lighting  load 
^electing  and  installing  a-  277  volt'  fluorescent 

•  li^ht 
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IE-18' 


ERLC 


•  •  / 


.^task          Diity  B:    Inatallinq  Wiring  for  Large  Hour» 

Equipman€* .                    .  .  *  m 

lE-^^       '  HQpkin^  up  a  three  phase  transformer  10 

ZE-15  ^   .  Making  calculations  for  electri.c  motors  10 

IE-16      *  identifying  motor  leads v       *   .            *  .8 

IE-17         Operating  a  capstcitor  start  motor  ,-8  .  ' 

Operating  a  three  phase  induction  motor  '      8  ^ 

:       '    .                                    ^  .  IT  : 

^     • '    ;  ' 

Industrisil  Electricity  Total -Hours               *  173 

*.  ■      '  ■                  •  ■  ■  ■ 


\ 


I 


0 
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, *   '   \  SECOND  YEAR 

,  HYDRAULICS  AND  PNEUMATICS  / 

•    'J Optional) 

Duty  A:    Fundamentals  of  Hydraulics  and  . 
Pneumatics        ~^  ^"^ 

»  .  * 

Identifying  basic  hydraulic/pneumatic  circuits 
Identifying  and  describing  the  properties  of 
different  hydraulic  fluids 

Selecting  reservoirs  used  in  hydraulic  systems 
Preventing  hydraulic  and  pn'eumatic  system 
contamination  * 

-  :  ■ '      .  *  ■  .  ■ 

»   *  * 

Duty  B:.  Jn^talling  and  Servicing  Hy'draulic^ 
^        Pneumatic  Systems  and  Equipment  . 

Selecting  and  installing  lirftes*  fittings  and 
couplers  used  in  hydraulic/pneumatic  systems 
Selecting  and  installing  sealk  used  4n  ' 
hjdraulic/pneumatic  systems 

Selecting  and  installing  pumps  in  hydraulic  * 
systems^ 

Selecting,  and  installing '•cylinders  used  in 
hydraulic/>neumat4c  -systems 

Selecting  and  installing^  va-lves  on  hydraulic/ 
pneumatic  systems       '  , 
Selecting  and  insttilling  compressors  used  in 
pneumatic  systems 

Selecting  and  installing  motors  used  in 
hydraulic /pneumatic* systems 
Se,lecting  and  installing -aocessories  used  on 
a  pneumatic  system  - 

Selecting  and  installing  accessories  used  0:1 
a  hydraulic  syst^iji 

.  > 

Duty  C:    Maintenance  .of/ Hvdraulic/Pneumatic 
Systems 

Planning  the  maintenance  of  a  hydraulic  system 
Pl*anniiig  the  maintenahce  of  a  pneumatic  system 

I 

» 

Hydraulics  and  Pneumatics  Total  Hours 
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SECOND  YEAR 
'  COMPUTER  TECHNOLOGY 

^optional) 

«  « 

Task  Dut/*A:    Understanding  Computers 

CO-01  >  .  Understanding  computer  arithmetic, 
CO-02        Understanding  microprocessor  hardware 
CO-03.        Undei;standing  the  ,  functions  of"^  comp\xter 


Duty  B:    Using  Computers 
CO-04         Using  the • microcomputer 


D.uty  C:    Analyzing  Computer  Problems  " 
CO-05  .      Analyzing  microcomputer  tircuits 

Computer  Technology  Total  Hours 


\ 
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SECOND  XEAR 

NUMERICAL  CONTROLS 
(optional) 


Task 

NC-01 
NC-02 


NCJ-03 

NC-04 
NC-05 


Duty  A:    Operating  Prograniinable  Controllers  Hours 


Operating  programmable  controllers 
4    Operating  solid  state  logic  motor  controls 


Duty  B:    Interfacing  of  Compxiters  * 

Understanding  instrumentation  for  programmable 
controllers 

Interfacing  a  ifiicrocoraputer  with  peripherals 
Using  a  microcomputer  as  a  controller 


Numerical  Controls  Total  Hours 


20 
35 
5? 


26 
20 
25 
65 

120 


'j 


VIIr29  * 
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SECOND  YEAR  ^ 

'    \  ROBOTICS 
(optional) 

Duty^A:    Inatallinq  Robots 

Comparing  ^robotic  systems  ^ 
Installing  robots 

puty  B:    Setting  Up  Work  Cells 

Designing  a  work  cell 

Scheduling  robot  work  assignments 

Duty  C:    Maintaining  a  Robot 

Repairing  and  maintaining  robotic  systems 


Robotics  Total  Hours 


• 


6 


VII-30 


313 


UNIT  GUIDES 

UiAt  guide  sheets,  the  core  it  a  curriculum  guide,  serve  as 
instructional  resources  which  aid Vhe  instructor  in  planning  the 
instruction  ^nd/or  performance  delated  to  tasks  of  unit 
competencies. 

Specific  unit  guidS  components  include: 
Task  or.  Unit  Competency;     The  smallest  division  of  work  in  which 
a  measurable  output  occurs. 

Performance  Statement;  What- students  are  expect^ed  to  accomplish. 
Instructional  Materials;  Suggested  materials  used  to  assist  in 
the  presentation  of  instructional  activities'.  ' 

Class/Lab  Hours:  The  estimated  minimum  time  for  completing  the 
instructional  activities  and  the  evaluation.  Instj-uctors  must 
u&e  their  judgment  in  determining  tAe  percentage  of  total  time 
spent  in  the  class  and  in  the  lab. 

Evaluation  of  Performance:  Includes  .criterion  referenced 
measures  and  suggested  testing  activities  and  resources  pertiijent 
to  accomplishing  the  task  or  unit  competency. 
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b. 
c. 
d. 

6. 


f. 

g* 

h. 

j. 
k. 
1. 
n. 
n. 
o. 


Electrical  shock 
First  aid 
Conductors 
Insulators 
Electrical  circuit 

1.  Source  * 

2.  Path 
3*    Load  • 
Overloaded  circuit 
Octopus  outlet 
Fuse 

Circuit  breaker  , 

Electrical  fires 

Fire  extingui;Bher8 

Safety  color  coding 

preventing  eelectrical  accidents 

Grounding  • 

Shop  safety  rules 

\ 

V 


yroviae  Demonstration  On* 

a.  Providing  first  aid  to  electrical 
shock  victims 

b.  Extinguisiiing  electrical  fires 

Provide  Practical  Application  Ont 
Developing  a  safety  checklist. 


INSTRUCTIONAL  MATERIAll^ 


Textbooks;  ^ 

a.  Matt,  Electricity  and  Basic 
Electronics 

b.  MAVCC,  Basic  Electronics  1 

c.  MAVCC,  Basic  Electronics^ 

Students  Manuals; 
Heathkit,  DC  Electronics 


Tools  atnd  Equipment: 

a  •  Blankets 

b.  Gauze 

c.  Fire  eahiinguishers 

d.  Insulator  to  move  victim 
(ex.  dry  r tick) 


ESTIMATED  cuss  HOURS  3  'ESTIMATED  LAB  HOpRST 


VII-33 


315 


EVALUATION  OF  PERFORMANCE 


'  Performance  Objective  (CRM) 

Glvtn  a  list  of  standard  shop  matarlals,  equlpmnt  and  practl^s^  the  studant 
will  identify  with  100%  accuracy^  safe  and  unsafe  practices  and  precautionary 
measures  to  be  taken  to  prevent  hazardous  Electrical  situations. 


Suggested  TiBsting  Activitie|s  And  Resources 

a«    Students  should  be^iven  a  written  test  to  assess  their  knowleC  *e  of 
good  electrical  santy  practices.    Students  should  be  retested  on 
.  incorrect  items.  ^ 

b.  Students  should  be  given  a  performance  test  to  assess  fheir  ability 
to  apply  good  safety  practices. 

c.  Stxidents  should  be  given  a  performance  test  to  assess  their  ability 
to  care  for  si\ock  victims. 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 

Reading  Skills 

a.  Follow  directions  ^ 

b.  Interpret  instructions 

c.  interpret  graphic  information 
Problem  Solving  Skills 

^.    Recognize  cause  and  effect  relationships 

b.  Locate  information  in  reference  materials  ^ 

c.  Estimate  outct>mes  . 

d.  Draw  conclusions 

e.  Interpret  non-c^rraphic  instructions 

f .  Make  predictions,  generalizations  and  comparisons 
Coninimication  Skill&t 

a.  Con^se  sentences 

b.  Organize  information  ^ 

c.  Interpret  aural  ci'>iiinunications  ' 

d*    Compose  oral  directions  and  qv^estions         v  ' 


336 
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EE-02  IdanUfying  and  using  hand  tools 


Identify  and  .use  hand  tJols, 


a.    Names  and  function  of  basic  hand  tools 

b«    Names  of  parts  of  hand  tools 

c.    FActors  to  consider  when  selecting  ^ 

^  hand  tools 
d*    Maintenance  procedures  for  hand  tools' 
e.    Hand  tool  safety 


Provide  Demonstration  On: 


^  Cleaning,  maintaining  and  storing 
"  Provide  Practical  Application  Om 
Using  all  hand  tools 


tools 


INSTRUCTIONAL  MATERUj; 


Textbooks: 


a. 
b. 
c. 


MAVCC,  Basifc  Electronics  1 
MAVCC,  Basic  Electronicsi  2 
Stanley  Ttocl  Guide 


Tools  and  Equipment; 

a.  Screwdrivers 
1«    Flat  head 

2.  Phillips  head 

3.  ^  Torex,  Robertson 

b.  Hammers  and  mallets 

1.  Carpenters 

2.  Macuinist*? 
3»     SofJ  face 

c.  Wrenches 

1.  AdjusteO^le  end 

2.  Open  end 
3«  Box  end 
4«  Pipe 

5.  Socket 

6.  Ratchet 

7 .  Torque 


ESTIMATED  CLASS  HOURS 


3  C 


2. 
3. 

5. 
6. 


8.  Hex 
Pliers 

1.    Slip  joint 
Locking  . 
Linesman 

Diagonal  wire  cutters 
Lone  nose 
Needle  nose 
Hacksaws 

Punches  and.  chisels 

1.  Center  punch 

2.  Drift  punch 

3.  Aligning  punch 

4.  Gasket  punch 
Drills 

Files  • 
Taps  and  dies 


* j .    Wire  gauge 


/ 
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^    I        _  jr^-.    EVALUATION  OF  PERFORMANCE 


•  ...  .  •'        ^        ^  • 

Performance  Objective  (CRM) 

Given  a  plcrtorlal  diagram  of  MVttral  basic  hand  tools »  the  student  will 
identify  and  give  the  functio^  of  each  with  90%' accur^vpy. 

s 


Suggested  Testing  Activities  And  Resources  ' 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
the  naaes  and  function  of  several  basic  hemd  tools, 

b.  Student^  should  be  given  a  performance  test  to  assess  their  ability 
to  use  several  basic  hand  tools  properly  an^  safe;Ly* 

c.  students  should  be  given  a  performance  test  to  assess  their  eibility  , 
to  cleift'f  lubricate,  and  adjust  %d.re  strippers  and  pliers. 

d.  Use  resources  provided  in  the  JEnstructional  Materials  section  on  the 
previous  page. 

Math  Skills 

a.  Measurement 

b.  Whola  nymter  manipulation 
Reading  ^Skills 

a.  Interpret  graphic  information 

b.  Interpret  instructions  ^ 

c.  Locate  information  in  reference  igiaterials  . 
problem  Solving  Skills 

a.  Recognize  sequence  of  events,  cause  and  effect  relationships 

b.  Locate  information  in  reference  materials 
c«    Draw  conclusions 

d.  Interprets  graphic  data  x^.^--^^  i 

e.  Make  predictions,  generalizations  arid  cqn^arisjlifs  ^  \i 
Coimtiunication  Skills                              .  V 
a*    Course  sentences                                                        «  , 

b.    Organize  information 

€•    Interpret  aural  communications 

d.    Conqpose  oral  directions  and  questions 
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ERIC 


nVt 


Provide  Infornatlon  On 


Atcaofl 

!•    Nucleus  ^ 
2«  Protons 
^  3 •    Neutrons  ^ 

4.  Electrons 

5.  Orbits 

€•    Free  valence  electrons 
7,  •Flovr  of  electrons 
8 • ^  Random  drift  theory 
Law  of  electrical  charges 
Production  of  electricity 
1.  Static 
2 •  Chemical 
^«  Generators 
Conduqtors  ^ 
^sulators 

Electromotive  force^ 
Current  ^ 
Pesistance 


b. 


d. 
e. 
f. 

h. 


PgoVinil  Demonstration  Oni 


a«  '  Coiq>ositlon'of  an  atom 

b.  Calculating  electronfotive  force 

c.  Using  (Xim's  Law 

Provide  Practical  Application  Cnt 
The  generation  of  electricity 


(continued  oti  next  page) 


Textbooks t 


INSTRUCTIONAL  MATERIALS 


a.  Matty  Electricity  and  Basi<^ 
Electronics , 

b.  MAVCC,  Basic  Electronics  1  . 

c.  MAVCCr  Basic  SlectronicsT 

d.  olivo  and  Olivo^  Fundamentals  of 
^plied  Physics 

e^   Singer  and  Forster,  Basic  Mathematics 
for  Electricity  and  Electronics 


J 


t. 


>^        ESTIMATED  CLASS  HOURS  ^  ESTIMATED  LAB  HOURS"  o 

^  VII-37 

ERIC  ^19 


(continued) 

L.    Electricity  circuit  9 
j.  •  Volts 
k.  Aaperags 
!•    Ohaw'  > 
m.  If&tts 

n«    Eltctrical  safety 


INSTRUCTIONAL  MA-^RIALs" 


ESTIMATED  CLASS  HOURS  ESTIMATED .  LAB  HpURS 
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Performance  Objective  (CRM) 


Given. a  list  of  terms  associated  with  the .nature  of  matter,  the  student  will 
give  their  correct  definitions  with  80%  accuracy.' 


\ 


.  1 


■  > 


7 
% 


J 


Suggested  Testing  Activities  And  Resources 


students  should  be  given  a  written  test  to  assess  their  knowledge  of 
the  nature  of  matter. 

Students  should  be  givsn  a  written  test  to  assess  their  knowledge  on 
calculating  electromotive  force. 

y    ■  ' 

Use  re.sourcei  provided  in  the  Instructional  Materials  section  on  the 
previous  page« 

Badrkhan  and  Larky <  Electrcyiics ; '  Principles  and  Applications 
Grob,  Basic  Electronics 
Malvinor  Electronic  Principles 

culler  and  Culpepper^  Experiences  with  Electronics 


re  f eren^e^-mner 


Math  Skills 

a»    Ratiofe ^  proportions ^  and  percents 

b.  Fractions  and  decimal  usage  and  conversions 

c.  Whole  number  manipulation 

d.  Algebra 

e«    Metric  conversions  « 
Reading  Skilla 

a.  Interpret  graphic  i 

b.  Interpret  instructi  

c«    Locate  ^information  in  referen^e^-mat^erials 
Problem  Solving  Skills 

a.  Recognize  sequence  of  events /cause  and  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 

d.  Make  i^edictions,  generalizations  and  comparisons 
Communication  Skills  • 

a  •    Co]if>ose  .  sentences 

b.  Organize  information 

c.  Interpret  aural  communications 

d.  ConiJose  oral  directions  and  questions 
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,  VASk  Oft  UNIT  COMPeTeisiCV  ' 

EE-04    Identifying  ■ovircaa  o£  elictricity 


Identify  sources  of  islectricity. 


INSTRUCTIONAL  ACTIVltlgf 


Provide  Informs tiyn  Om 

a.    The 'major  sources  of  electricity 
1.  Choin.i5«ki 


4. 
5. 
6. 


b. 
c. 
d. 
e. 
f. 

g. 
h. 
i. 

j. 
k. 


Magnetic 

Light 
H^at 

Pressure' 
Friction 


battery  cell 
Generator 
Altencnator 

Photoelectric  effect  ' 
Themoco\q)le 
Piezoelectricity  effect 
Magnet  ± 
Static  electricity 
Hydrometer 
specific  gravity 


« 

Provide  Demonstration  Qn» 

Producing  electricity  using  chemical, 
magnetic,  li^ht,  heat,  pressure,  and 
friction  sources* 

Provide 'Practical  Application  Ont 

a.  Using  eil,ectricity  to  do  work 

b.  Testing -specific  gravity  with  a 
hydrometer  ^  3 

c.  Using  a  galvinoroejter  to  measurJ 
small  amounts  of 'current'  | 


Textbooks i 


'  a*    iSrob^  Basic  Elj^troriics 

b.  Matt^  Electridity  and  Basic 
Electronics 

c.  MAVCCr  Basic  Electronics  1 
^  MAVCC,  Basic  Electronics "2 


Tools  and  Sgulpment: 


a« 

b. 
c, 
d. 
e. 

fe 


Battery  ^ 
Magnet  ^  " 

Coil  of  wires  , 
Galvanometer 

Light  bulbs  (same  voltage  as 
battery)  ^ 

Phonograph  crystal  in  holder  with 

needle 

Photocell 


ESTIMATED  CLASS  HOURS  4 


ESTIMATED  LAB  HOURS 
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ERIC 


EVALUATiON  OF  PERFORM^^ 


Performance  Objective  (CRM)  *  .% 

Given  a- list  of  sevttrtl  dli^fannt  ttlQctljrlcal  producing  devices,  die  student 
will  identify  which  of  the  six  major  sources  it  belongs  to  with  80%  .accuracy. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  written  tect  to  assess  their  knowledge  of 
the^  six  major  sources  of  electricity. 

*b.    Students  should  be  given  a*perfoxmanoe  test  to  asseis  their  ability 
^to  measure  small  amounts  of  current  with  a  galvanometer.* 

•  '      ■  -  •■   ( '  .  \ 

c.  Sttidents  should  be  givi&n  a  performance  test  to  assess  their  abllitV  to 
test  the  specific  gravity  of  a  battery  using  a  hydrometer. 

d.  Use  re^sourdes  provided  in*  the  Instructional  Materials  siTction  in  the 
previous  page.  '        '  % 

e.  BadrJchan  and  Larky,  Electronics:    Principles  and  Applications 

f.  Malvino,  Electronic  Principles 


g.    Hlms,  Getting  Started  in  Electronics 


Math  Skilli 

a .  Measuremant 

b .  tfhole  number  ^manipulation 
Beading  Skiils 

a.  Interpi^et  instructions 

b.  Locate  •  Information  in  reference  materials 
Problem  Solving  Skills  '  * 

a.  Locate  information. in  reference  materials 

b.  Draw  (;onclusions 

c.  Interpret  non-graphic  inforroktion 

d.  Make  predictions »  generalizat.^.on8,  and  comparisons 
Communication  Skills 

a.  Compose  sentences 

b.  Organize  information 

c.  '  Interpret  aural  communications  - 

d.  Conf>ose  oral  directions  questions 


3  > 


* 
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■|3>  •  .  ■ 

tASk  Oft  UNIT  C6M^TeKiev 


Provide  Inforaatlbn  Cm 


ir.    Basic  co8c>onants  of  a  circuit 

1.  Path 

2.  Loa<l 

3.  '  Sourca  < 

b.    Basic  circuit  alamnta  and''  symbolo 
1.  ^Battary 
^    2.  Ganarator 

3.  Trans  foraar 

4,  jRasistor 

5.  Laap^ 

6,  ^itafcar 

7.  S&ltch  ppan 

8,  y^itch  ciosad 
*  9.    Ralay  opan 

Up.    Ralay  ciosad  ^ 

11 •  Conductor 

12 «    Condixstors  connactad 

13.    Conductors  not  connactad 

14\    Capacitors ' 

15.  /Diodas. 

16.  Transistors 


Provida  Danonstration  On\ 


'  Constructing  a  circuit  containing  tha 
thraa  basic  coxppcnanta  ' 

Provida  Practioal  Application  Ong  / 

Construction  of  circuits  €rom  k 
schamatic 


( > 


17  •  n[sro\md 


a.^  Grob,  Basic  Electronics 

Matt,  Elactridlty  and  Basic 
Elactronics  / 
MAVCCy  BaaTc  Elactronics  1 
d,    MAVCC,  Basic  ElactrOTics  2 
a.    Mlms/  Getting  Starta^  in"¥lactronics 


^^.^Is  and  Equlpiyentt 

w^h  snap  conne  ctor s 


a,  tfire 
b«  Switches 

€•  ^attery 

y4v  ^ght 


ESTIMATED  CLASS  HOURS 


3 
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Performance  Objective  (CRM) 

Given  a  tchematic  of  a  simple  circuit#  the  atudemt  will  construct  the  circuit 
and  identify  current  flow  and  circuit  con^nenta  with  dt^%--a$cura$y^. 


Suggested  Testing  Activities  And  Resource^ 

a.  students  should  be  given  a  written  test*  to  assess  their  knowledge  of 
standard  circuit  loads,  sources  and  paths*  , 

Students  should  be  given  a  performance  tes^  to  assess  their  ability  to  • 
construct  a  circuit  from  a  schematic,  '  ^ 

c.  Use  resources  provided  in  the  Instructional  Mjit^ials  section  on  the 
previous  page.  •  * 

d.  HeathJdt,  DC  Electronics 

e.  Malvino,  ElectronidI  Principles  "  J 

f .  Miller  and  Culpepper »  Experiences  with  Electronic^' 

g.  Singer  and  Forster,  Basic  Mathematics  for  Electricity  and  Electronics 
Math  Skills 

a«  '  Whole  number  manipulation 

b.  Metric  conversions 

c.  Ratios,  proportions,  percents 

d.  Fraction  and  decimal* usage  and  conversions 
Reading  Skills 

a«  ^Itecognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect  , 

.  relationships 
b.    Follow  dirisctions  * 
c«    Hake  predictions,  generalizations  and  comparisons 
d«    Draw  ccmclusions 
e«    Interpret  i^r^hic  informaticai 

Interpret:  instructions 
g^    Recognize  relevance  of  data  ^ 
h#    Recognize  appropriate  reference  resources 
i.    Locate  Jiiformation  in  reference  materials 
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EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 


4 

■  4 


Suggested  Testing  Activities  And  Resources 


obl«m  Solving  Skllla 

a.  Mco^niM  aain  ld«M,  detail's,  saqtience  of  events,  and  cause  and  effect 
relatlmshlps 

b.  ^  Ricognlze  appropriate  reference  sources 

Q.    ZiOcate  Information  in  reference  mterials  ' 

d«    Bstijikte  outcome,  with  or  without  'units  or  oeasurements 

e«    Draw  concluaions 

f.    tiit^ret  non-9raphic  information 

q.  ^Wcognise  relevance  pf  data     \  ^ 

h.  f  interpret  graphic  data  \  . 

i.  ^l!ake. predictions,  generalizationsVAnd  coa5)arisons 
CoBPunication  Skills  ^^^^  \ 

a«    Coopose  sentences 

b.  Qrganiim'  inf  expiation 

c.  Interpret  aural  conmmnications 

d.  Cooqpose  oral  directions  and  questions 

e.  Use  fbrmal  and  infomal  speaking  styles 


0 


VII-45 


326 


EEM)6   Perfoming  .olderlng  ahd  clrcuif 
Jfabrtcatlon 


Perform  spidering  and  .circuit  fabrication. 


Provida  Inforwation  qm 


,  a.  Soldair 

1.  Rosin  cora 

2.  i^:id  cora 
b«    Soldering  tools 

1  p  Iron 
2.  Pencil 
3*  Gun 

4.  Beat  sink 

5.  Soldar  sucker  . 

6.  Wire  strippers. 

7.  Pliers 

c.  Oxides 

d.  Tinning 

e.  Soldering  procedure 

f .  Soldering  connections 

g.  Splice 

h.  Schematics 

i.  Circuit  con5)onents 


Provide  Deaonstration 

a.  /  Proper  soldering  techniques 
Soldering  connections 

Provide  Practical,  Application  On» 
a.  .  Tinning  • 

fa.    The  use  of  the  soldering  pencil, 
gim,  and  iron 


> 


Textbooks  1 


a« 
b« 

c.. 

d. 

e. 

f. 


Caprio^  Appliance  Repair 
^tt.  Electricity  and  Baaic 
Electronics 

MAVCC^  Basic  Electronics  1 
**AVCC^  Basic  Electronics  2 
^^1®^  and  Culpepper,  Experiences 

with  Electronics  —  ~~ 

Mimsy  Getting  Started  in 
Electronics 


Tools  and  Equipment t 


Solder 

le    Acid  core 
2.    Rosin  core 
Soldering  tools 
1 •  iron 
Pencil 
Gun 

Heat  sink 
Solder  sucker 
Wire  strippers 
Pliers 
Wire  (22  or  18  guage) 
Circuit  board 

Resistors  and  other  circuit 
components 


c, 
d, 
e. 


2. 
3. 
4. 
5. 
6. 
7. 


ERIC 
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Performance  Objective  (CRM) 

Glvttn  the  necassary  equipment  and  st^plles,  the  student  will  Bolder  and 
fabricate  a  staple  electrical  circuit  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
the  names)  and  functions  of  soldering  tools* 

b.  Students  should       given  a  performance  test  to  assess  their  ability  to 
solder  making  proper  connections. 

c.  Use  resources  provided  ih  the  Instructional  Materials  section  on  the 
previous  page. 

d-    Heathkit,  DC  Electronics  ^ 
e.    Grob#  Basic  Electronics 

Readin^^  Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  instructions 

d.  Rscognize  relevance  of  data 

e.  Recognize  appropriate  reference  resources^ 

f.  Locate  information  in  reference  materials 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c«    Estimate  outcomes/  with  or  without  units  or  measurements 

d.  Draw  conclusions 

e.  Interpret  non-^raphic  information 

f .  Recognize  relevance  of  data 
communication  Skills 

a.  Course  sentences  4 

b.  Organize  information 

c.  Interpret  aural  coMnunications 

d.  Us^  formal  and  infomal  speeUcing  styles 


VII-48 


EE-07    Uhderotanding  the  fundamentals 
of  reeietance 


Understand  the  fundamentals  of 
resistance. 


Provide  Information  On 


a.  Rssistance 

b.  Resistors 
1«  Fixes 

2 .  Adjustable  ^' 

c»    Heslstbr  color  code 

d.  Ohm 

e.  Ohmmeter 
f*  Kattage 

g.  Torrance 

h.  Metric  prefixes 

i.  Types 

1 •    Carbon ' 
2;    Wire  wovlnd 

3.  Film  and  ceramic 

4.  Valuable 

5.  Rheostat/potentiometer 
j •  Symbols 

k.    Scientific  notation 


Provide  Demonstration 


a.  Measuring  resia*-ance  with  an 
ohmmeter 

b.  Determining  the  resistance  values 
of  resistors  by  using  the  color 
code;B 

Provide  Practical  Application  On: 

a.  Testing  a  resistor  to  see  if  it 
is  in  tolerance 

b.  Determining  the  value  of  unknown 
resistors  by  using  the  color  code 

c.  Testing. the  solenoid  coil 
resistance  of  range  to  see  if  it 
is  in  toleramce 


Textbooks ; 


a. 
b. 

c. 
d. 
e. 

f. 


*Caprio,  Appliance  Repair 
Matt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  1 

MAVCC,  Basic  Electronics  Y 

Miller  and  Culpepper,  Experiences 

with  Electronics 

Mims,  Getting  Started  in 

Electronics 

Singer  and  Forster,  Basic  Mathematics 
for  Electricity  and  Electronics 


SStudent  Manuals; 
Heathkit,  DC  Electronics 
,   Too; 3  and  Equipment; 

a.  Resistors 

b.  Color  code  chart 
c •  Ohmmeter 

cl.  Solenoid  coil  of  a  raiige 


ERLC 


ESTIMATED  CLASS  HOURS 


VII-49 


320 


Performance  Objective  (CRM) 


Given  «ui  Msortment  of  resi8tor3,  the  student  will  identify  the  type  and  vedue 

of  each  resistor  by  using  the  color' code  chart  and  the  ohraniater  with  100%  aoouraoy. 


Suggested  Testing  Activities  And  Resources 

a«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
use  an  phimaeter  properly*  y  ^ 

b.    Students  shoul^M9r*94jren*a  written  test  to  assess  their  knowledge  of  the 
color  code  chart, 

c«    Use  resoturcest  provided  ^n  the  Instanictional  Materials  oectlon  on  the 
previous  page, 

^d.    Badrkhan  and  Larky,  Electrpnicst    Principles  and  implications 

e,  Grob,  Basic  Electronic^ 

f,  !4alvino.  Electronic  Principles 
Math  SkiJ 


i\ls 

a.  Whole Vuxnber  manipulation 

b.  Decimal\and  fraction  usage  and  conversion 

c.  Ratios,  ^oportions,  auid  percents 

d.  Metric  conversions 
e •  Algebra 
Rdadinj^  Skills 


a.  Hscognize  main  ideas,  details/  sequence  of  events  and  cause  and  effect 
relatlozjships 

b.  Follow  directions 

c.  Interpret  graphic  inf9rmation 


relatiozjships 
b.    Follow  directions  ^ 


d.  Interpret  ii>structions 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Problem  Solving  Skills 

a*     Recognize  main  ideas,  details,  sequence  of  events,  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources  , 

c.  Locate  information  in  reference  materials 

d.  Recognize  relevance  of  data 


r 
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Performance  Objectiv  e  (CRM) 


Suggested  Toting  Activities  And  Resources 


e«  Znterpnt  graphic  data 

f*  Haktf  predictions, -generalizations  and  comparisons 
Coamunication  Skills 

a\  Ooiq;>oBe  sentences 

^.  Organize  information 

c.  Interpret  aural  conmunications 

d.  Compose  oral  directions  and  questions 

e.  Use  formal  and  informal  speaking  styles 


.4 


4^ 


\ 
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J 


tA5K  Oft  mVT  dbiAPef^i^tV- 

EE-oa  Measuring  voUAge  with  a  voltmeter 


^aeureMBQltage  with  a  VDltnf ter* 


Provide  Inforytlon  On^ 


a. 

b. 
c« 
d. 
e, 
f. 

g* 


1. 
j. 

k. 
1. 


Voltage 
VolW 

Voltage  drop 
Voltflwter 
Xirchoff 'a  Law 
Current  flow 
Metric  prefixes 
Voltfiq^.  sources 
X,  Batteries 

2  •  Generators/altemators 
3.    Electronic  power  si^plles 
Electromotive  force  (EMF) 
Ohm*s  Law 

Alternating  current  (AC) 
Direct  cxirrent  (DC) 
How  to  use  a  voltsieter 


Provide  Demonstration  On: 
Measuring  voltage  using  a  voltmeter 
Provide  Practical  Application  On: 


leasxiring  outlet  voltage  of  a  major 
appliance  using  a  voltmeter 


INSTRUCTIONAL  MATERIALS 


Textbooks: 

a,    Caprio,  Appliance  Repair 
b/  Grob,  Basic  Electronics 

c.  .  Matt,  Electricity  and  Basic 
'  Elpctronics 

d.  MAVCC,  Basic  Electronics  1 

e.  MAVCCt  Basic  ElectronicsT 

f •    Miller  and  Culpepper,  Experiences 
with  Electronics 

g.  Mims,  Getting  Started  in  Electronics 

h.  Singer  «id  Porster,  Basic  Mathematics 
for  Electricity  and  Electronics 


Student  Manuals: 
Heathkit,  DC  El3ctronics 
Tools  and  Equipment: 

a.  Voltmeter  . 

b.  Batteries  (DC) 

c.  Electrical  outlet  (AC) 

d.  Major  appliance 


3 
3 


erJc 


ESTIMATED  CLASS  HOURSs 


VII-5^ 


ESTIMATED  LAB  HOURS 


332 


>1 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

^   QL^mn  a  voltaeter  and  a  cooplete  clrpult  contitlnlng  thrte  raaiatora  of  varloua 
values,  the  student  will  naasure  the  voltage  drops  and  source  volta9a  with 
100%  accuracy. 


^  ■   ■  ^ 


/  r-  4 


Suggested  Testing  Activities  AM  Resources  ^ 

a«    Studahts  should  be  given  a  perfromance  teat  €b  assess  their  ability  to  « 
use  a  voltmeter.  ' 

4  t 

b.    Studants  should  be  given  a  written  test  to  assess  their  knowledge  of 
Kirchoff •s  Law.  ^ 

c«    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page,«  ^  ' 


d.  Badrkhan  and  Larky  #  Electronics  t    Principles  and/Ai:g)lication8. 

e.  Malvino,  Ele<»tronic  Prinicples 
Math  Skills  •  f 

a.  Whole  nxaaber  manipulation  ^ 

b.  Decimals  and  frq^ction  usage  and  conversions 
c«  Metric  conversions  . 
d»  Algebra  * 

Reading  Skills  ^ 

a«    Recognize  main  ideas #  details,  sequence  of  events  and  cause  and  efffct 
'  relationships  ^ 

h«    Follow  directions 

c*    Interpret  graphic  information,  ^ 
d«    Interpret  instructions 

e«    Recognise  relevance  of  data  ^ 

f •    Recognise  appropriate  reference  resources  .  i  . 

g.    locate  informatlcm  in  i^eference  materials 
Probltm  Solving  Skills 

a*    Recognise  appropriate  reference  sources 
b*    Lqcate  infornn^ion  in  reference  ipaterials 

c.  Estimate  outcomes,  with  or  without  units  or  meastirements 
d«    Recognize  relevance  of  data  i 

e.    Make  predictions #  generalizations  and  comparisons 
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V 


EVALUATION  OF  PERFORMANCe 


Performance  Objective  (CRM) 


\ 


\ 


^Suggested  Testing  Activities  And  Resourpes 

COBB»unlc»tlon  Skills 
4.    CDnpose  sentences 

b.  ^Organize  information 

c.  Interpret  aural  conmunications  \ 

d.  compose  oral' dAecti<»ns  *and  questions 

a.    Use  formal  and  informal  speaking  styles  . 


_  A 


* 
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EE-09  Measuring  current  with  an  aaneter 


Measure  current  with  an  anneter 


INSTRUCTIONAL  AnTIWiTIP.Q 


Provide  Ingonnatlon  On 


a.  Current 

*  b«  Columb 

c«  Direct  current 

d.  Alternating  current 

e.  ^  Series  circuit 

f.  Parallel  circuit 

g.  Andres 

h.  Ansneter 

•  i .  Majtric  prefixes 
j.  Ohm's  Law 

k.  Scientific  notation 


Provide  Daraonstration  ^ . 


a.    Using  an  amneter  to  measure  direct 
current 

be    Converting  an?>eres.to  milliaxtps 
and  microamps  pr 

Provide  Practical  Application  Qm 

Measxiring  direct  current  "in  a  live 
circuit  using  a  ammeter 


INSTRUCTIONAL  MATERIAL,^; 


TextDooksj 


a. 
b. 

c. 
d. 
e. 


Grob» 3asic  Electronics  ^ 
Matt^El^ctricity  and  Basic 
xt^eg^ronics 
MAVCC,^  Basic  Electronics  1 
MAVCC,  Basic  Electspnica  2 

and  CulpeppA,  Experiences 
with  Electronics 

Getting  Started  in  Electronics 
Singer  and  Forster,  Basic  Mathematics 
for  Electricity  and  Electroni-cs 


Student  Manuals: 
* 

Heathkit,  DC  Electronics 
Tools  and  Equipment; 

a.  Basic  electricity/electronics  trainer 

b.  itometerr  AC  and  DC 

c.  DC  variable  power  eupply 


ERIC 
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Performance  Objective  (CRM) 


Glvin  an  anmeter  and  llva  DC  and  AC  clrcal.ta,  tl^e  atudeire         maaura  and 
coapara  tWpolnta  of  a  circuit /at  two  dlfferailCNpouK  lav^Xai  ifith  100% 
accuracy.  ^  )  ^  y  ^ 

s 


Suggested  Testing  Activities  And  Resources 

a«    ^udanta  should  be  glvan  a  walttan  tast  to  asa^a  thair  knowladga  of 
convartlng  as^a  to  mllllaapa  and  microaopa* 

-  .  ' 

li*    studanta  should  ba  glVan  a  parfomanca  tast  to  aasass  thalr  ability  to 
naa^ura  cxarrant  using  ^  ammater* 

Q.    Usa  rasourcas  provided  in  tha  Instructional  Matarials  saction  on  tha^  ^ 
previous  page.  *  ^  « 

d.    Badrkhan  and  Larky,  Electronics;    Principles  and  Applications 

e*    Hal vino,  Electronic  Principles  *     •  . 

«  •     •  •  • 

Math  Skills 

a*    Whole  number  nanipxilat/.on 

b*    Deciaala  and  fractions  usage^and  conversions  ^ 
c*    Hat|ic  conversions 

d.    Algebra  '  *  ' 

Baadinq  Skills 

a*    Interpret  instructions 

b«    Rscognize  relevance  of  data 

c*    Rscognize  appropriate  reference  resources 

d*    Locate  infonution  in  reference  materials 

Problem  Solvinqf  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events,  and  cause  amd  effect 
relationships 

b.  Recognize  appropriate  reference  sources 
c*    Locate  information  in  reference  materials 

d*    Estimate  outcomes,  wittr  or  without  units  or  msasurem'^nts 
e*    Recognize  relevance  of  data 

Cocimunl cation  Skills 
a*    Compose  sentences 
b*    Organize  information 

c.  Interpret  ailral  communications 

d*    Compose  oral  directions  emd  questions 
e*    Use  formal  and  informal  speaking  styles 
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Provide  Information  on. 

a.    Electrical  power 
■  b.    Watt         .  . 

c.  Kilowatt 

d.  *  Kilowatthoura 

ruse 

f.  "  Clrcxilt  breaker 

g.  Ohm's  Law  r 

h.  Poirer  formula  ^ 
1 •  Fractlohs 

j .  S<:uarff'  roots  ^ 
k.  Wattmeter 


'rovlde  Demonstration  on. 


a.  \  calculating  power  wing  Ohm's  Law 

Nand  the  power  formula" 

b.  Osln^  fuses  or  circuit  breakers  In 
circuit 

Provide  Practical  Application  Ont 

a.    Determining  the  power  needed  in  a 

resisti^  circuit 
J5.    Using -a  Wattmeter  ^ 


/ 


INSTRUCTIONAL  MATFRIAIIq 


Textbooks { 


a. 

be 


Grob,  Basic  Electyronica 
Matt,  EleS^glpitJand  Basic 


c. 
d. 


Electronics 

MAVCC,  Basic  flIUctronics  1 
MAVCC,  Bafliff  g^j^tronics  2  ^ 
^^l^r  and  CJipepper,  Experiences 
»  vith  Electronics 

Mima,  Getting  Started- in  Electronics 
g-    Singer  and  Porster,  Basic  Mathematics 
for  Electricity  and  Electronics 


Student  Manuals i 
Heathkit,  DC  Electronics 
Tools  and  Equipment  1 

Basic  electricity/electronics  trainer 

b.  DC  variaibie  power  si4)ply 

c.  Wattmeter 


ESTIMATED  CLAS5^  HOI  iRg 


ESTIMATED  LAB  HOIJR.q  3  - 


VII~59 


ERIC 
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EVALUATiON  OF  PERFORMANCE 


*t     Performance  Objective  (CRM)  *  ^ 


6iv«n  a  alapla  of  Circuity  tb«  student,  will  calculate  watts  o£  powar  with. 
100%  accuracy.  ) 

V 


Suggested  Testing  Activitieis  And  Resources 

a«    Studanta  should  bs  glvsn  a  written  tsst  to  aasass  thalr  knovladgs 
of  ccnputlng  powsr  us^g  Gbm's  Law  and'tha  po«far  foxaula. 

b«    Studants  should  ba  glvan  a  parfozmanca  ta^st  to.aasass  thalr  ability 
to  miasura  tha  powar  of  a  DC*  circuit  using  a  ifittsMtar. 

c«    Usa  rasourcaa  provldad  In  tha  Instructional  Hat«rlala  section  On  the 
previous  page* 

\ 

d«    Badrkhan  a^d  Larkyi  Electronics >    Principles  and  ^plications 


c 


a.    Malvlno,  Biectronic  Principlea 
Math  Skills 

a*    Nhole  nxxmber  manipulation 
ba    Daciaals  and  fractions  usage  and* conversions 
Ce    Metric  convarsiCMis 

d.  Algebra 

a.    Squares  and  square  roots 

Reading  Skills 

a a    Interpret  inatructfons 

ba    Pacognisa  relevance  (ot  data 

Ca    Recognise  appropriate  reference  re^oxircea 

da    Locate  Infonaation  in  reference  materials 

Prob^aa  Solving  Skilla  \ 

a.    Recognise  main  ideas^  details,  sequence  of  events #  and  cause  emd  effect 

relationahips 
ba    Recognise  appropriate  reference  sources 
c.    Locate  information  in  reference  materials  * 

de    Estimate  outcoztiSr  with  or  without  units  or  measurements  fc 

e.  Recognise  relevance  of  data,  I 
Communication  Skills  * 
a a  '  Coopose  sentences 

ba    Organise  informatiqp  ^ 

Ca    Interpret  aural  communications  * 
da    Coopose  oral  directions  and  questions 
e*-  Use  formal  and  informal  speaking  styles 

^  Vll-6d  ■ 

338 


TASK  Oft  UKIIT  C6M«TEKiey 

-11   IdMtl^n?  conductors  and 
inmuUton 


Idantify  conductors  and  insulator*. 

ACrivmEs 


Provlda  Inforwatlon  On» 

a.  ponductoriT 

t  b.  Saalconductors 

c.  Insulators 

d.  Rasistanoe 
a.  Olalaetrie 

£.    AtoBs  ^ 
1>  Elactrona 

2.  Praa  valanca  elactrona 

3.  Randoa  drift  thaory 

4.  Orbits 

g.  '  Mira  sisa  and  gauga  nuabara 

h.  Applioationa  of  conductors 
1.    Applications  *of  Insulators 

j.    Applications  of  saadconductors 


Provida  Daaonatration  Ont 

a.  Conductor  raaistanca  and  voltaga 
drop 

b.  Maaauring  wira  using  a  wire  gauge 

Provide  Practical  Application  Ont 

.The  coomion  uses  of  conductors. 
Insulators,  and  semiconductors 


Textbooks t 


a. 

b. 

c. 
d. 
e. 

£• 


Grob,  Basic  Electronics 
Matt,  Electricity  and  Basic 
Electronics 

MAVCCr  Basic  Electronics  1 

MAVCC,  Basic  Elect CTtilcs  2 

Miller  and  Culpepper,  E3g>eriences 

with  Electronics 

Miais,  Getting  Started  in 

^ectronics 


Tools  and  Equipment;^ 


b< 
c« 
d. 
e« 

f. 


Conductors 


I^nsulators 
Semiconductors 
Wire  gAuge 

Basic  electric! ty/ele<kronic3 

trainer 

VOM 

Variable  voltage  simply 


ESTIMATED  CLASS  HOURS   2  ESTIMATED  LAB  HOURS  i 
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Performance  Objective  (CRM) 


Given  a  list  of  several  low,  medium  and  high  mistance  materials,  the 
student  yill  classify  each  into  insulators,  conductors,  and  samiconductors 
with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a*    Students  should  be  given  a  written  teat  to  assess  their  knowledge  of 
conductors,  semiconductors,  and  insulators* 

b«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
maasure.vire  using  a  wire  gauge* 

c«    Use  reso\)^rce8  provided  in  the  Instructional  Materials  section  on  the 
previous  page* 

d*  Badrkhan  and  Larky,  Electronics:  Principles  and  i^plffcations  ^ 
e*    Malvlno,  Electronic  Principles 

f *    Singpr  and  Forster,  Basic  Mathematics  for  Electricity  and  Electronics 
Math  Skills 

a*    HholSP'number  manipulation 
b*    Decimals  and  fractions  usage  and  conversion 
"c.    Metric  conversions 
d  *  Algebra 
•e*  Measurement 
Reading  Skills  \ 
a*    Follow  directions 

b.    Make  predictions,  generalizations  and  comparisons 

c*    Draw  conclusions 

d*    Interpret  instructions 

6*    Recognizia  i^elevance  of  data 

f*    RscogniTC  appropriate  reference  resources 

g*    Locate  information  In  reference  igaterials 

Problem  Solving  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events,  and  cause  and  effect 

relationships 
b.    Recognize  apprc^riate  reference  sources 
c*    Locate  information  in  reference  materials 
d*    Estimate  outcomes,  with  or  without  units  or  measurements 


VII-62  • 
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EVALUATION  OF  PERFORMANCE 
Performance  Objective  ,(CRM) 


ERIC 


Suggested  Testing  Activities  And  Resources 

Draw  concl^uslons 
f  •    Mcognlztt  relevance  of  data 

g.    Make  predictions,  generalizations  and  coraparisons 
Ccwixini^atiQn  Skills 

a.  Cospose  sentences  ^ 

b.  organize  information 

c.  Interpret  aural  communications  '   *  , 
d*    CGiq)ose  oral  directions  and  questions 

e.    Use  formal  and  informal  speaking  styles 


\ 

\ 

* 

4 
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VII-63. 


~  M^K  OR  Ufsil  f  CQMPEf 

EE-12  Making  calculations  using- Ohm' a  Law 


Make  calculations  using  Ohm's' Law/ 


INSTRUCTIONAL  ACTIVITIFfi 


Provide  Information  Onx 


a*    Oha*s  Law 

b.  Volt  (electromotive  force) 

c.  'Ainpor  (current) 

d.  Watt 

e*    Ohm  (tesistance) 

f.  Ftactions 

g.  Metric  system 

^Circular  eaqpression  of  Ohm's  Law 
i.  fEiqponents 


ProTdde  Demonstration  Qnt 

a.  Calculating  voltage  current  and 
reeistsmce  using  Ohm's  Law 

b.  Solving  algebraic  equations  using 
exponents 

Provide  Practical  Applicatioi^  Onf  i 

Experimentally  verifying  Ohm's  Law 
calculations' 


INSTRUCTIONAL  MATERIAl"^ 


Textbooks: 


a. 
b. 

c. 

e. 
f. 


Groh,  Basic  Electronics 
Matt^  Electricity  and  Basic 
Electronics 

MAVCc/Baslc  Electronics  1 
MAVCC,  Bagic  Electronics  2 

Getting  Started  in  Electronics 
Olivo  and  Olivo,    Fundamentals  of 
Applied  Physics  "  ~ 

Singer  and  Forster,  Basic  Mathematics 
for  Electricity  cind  Electronics 


Student  Manuals: 
Heathkit,  DC  Electronics 
Tools  etnd  Equipment: 

a.  Basic  electricity /electronics 
trainer 

b.  VOM 

c.  Variable  voltage  DC  supply 


EvSTIMATED  CLASS  HOURS 


3 


ESTIMATED  LAB  HOURS 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Givon  the  Ohm's  Law  formula  and  a  set  of  problems  involving  fractions  # 
decimals^  positive  and  negative  numbers^  and  exponents^  the  student  will 
calculate  the  missing  values  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
of  Ohm's  Law. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 

Reading^^Skills 

a.  R^ioognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships  . 

b.  Follow  directions-* 

c.  Interpret. instructions  ^ 

d.  Recognize  relevance  of  ^iata 

e.  Recognize  appropriate  reference  resources 

f .  Locate  information  in  reference  materials 
Math  Skills 

a.  Whole  number  manipi^laticn 

b.  Decimals  and  fractions  usage  and  conversions 

c.  Metric  conversions 

d .  Algebra 

Problem  Solving  Skills 

a.  J^^ongize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  mater^.als 

d.  Estimate  outcomes #  with  ot  without  units  or  measurements 

e.  Interpret  non-^graphic  infonnation 

f.  Recognize  relevance  of  data 

g.  Make  predictions,  g^n^iralizations  and  comparisons 
Communication  Skills 

a.  Compose  sentences 

b.  organize  information 


vii-eSlj 


EE-13  JM^alyzing  a  series  circuit 


Analyze  a  se|ries  circuit. 


Provide  Inforraation  On: 


a.    Series  circuit 
Short!  circuit 

c.  •  Fuse* 

d.  -Circuit 

1.  Open 

2 .  Closed 

e.  Circuit  breaker 
Voltage  drop 

g.  Applied  voltage^ 

h.  IR  drop 

i .  Current 

j.    Resistance  ^ 
k .  ' Power 
1.  VOM 

m.    F^lectronip  symbols 
n.    Circuit  analysis 
Cv    Current  flow 
p.    Ampere  meter 


Provide  Demonstrrtion  On: 


a,  Measurl,ng  voltage  and  voltage  drops 
in  a  series  circtiit 

b.  Measuring  total  current  and 
,reslstan9e  in  a  series  circuit 

-^Provlde  Practical  Application  Ont 

Using  a  VOM  on  series  circuits 


INSTRUCTIONAL  MATERIALS' 


Tescbnoks: 

a.  Grob,  Basic  Electronics 

b.  Matt,  Electricity  and Basic 
Electronics 

c.  MAVCC,  Basic  Electronics  1 

d.  MAVCC,  Basic  Electronics T 

e.  Mims,  Getting  Started  iiTElectronics 


Student .Manuals : 
Heathkiti  DC  Electronics 

V 

Tools  and  Equipment;  — ^ 

a,  Basic  electiicity/electronics 
trainer       *  ^ 

b.  VOM 

c.  Variable  volC:age  DC  supply 

d,  DC  ampere  «neter 


'jSTIMATED  cuss  HOURS  s  ^  ESTIMATED  LAB  HOURS~ 


VII-67 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  ^ 

GlVttn  a  VOM  and  a  simple  series  circuity  the  st^^nt  wl^Ineagure^  and 
calculate  electrical-  valued  with  10O%  accuracy.  ) 


Suggesled  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  written  test  to  assess  their  knowledge  of  - 
analyzing  series  circuits*. 

b«    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  use  a  VOM  to  analyze  a  series  circuit. 

c*    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

d.    Mai vino,  Electronic  Principles 

e^    Badrkhan  and  Larky,  Electronics;    Principles  and  Applications 
Reading  Skills 

a.  PjC'cognize  main  ideaSj^^d^ails,  sequence  of  events  and  cause 
2md  effect  relationships 

b.  Follow  directions 

c.  Interpret  instructions 
d*    Recognize  relevemce  of  data 

X  e.    Recognize  appropriate  reference  resources  * 

f.    Locate  information  in  reference  materials 
Math  Skills 

a.  Whole  number  manipulatte)n 

b.  Decimals  £uid  fractionjTAisage  and  conversions 

c.  Metric  conversions 

d.  ^V^gebra 

e.  Ratios,  propottions,  and  percents 


VI  i-^  7 


Performance  Objective  (CRM) 


Suggested  Tes^ng  Activities  And  Resources 

Problem  Solving  Skills 

a.  Recognize  main 'ideas,  details,  sequence  of  events,^ and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  .  Locate  infomcition  in  reference  materials  ^ 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Interpret  non-graphic  information 

f .  Recognize  relevemce  of  data 

Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Compose  sentences  . 

b.  Organize  inSormation 

c.  Interpret  aural  communications 

d.  Compose  oral  directions  and  questions  ^  * 
e^   Use.  formal  and  informal  speaking  styles 

/ 


VII-69 
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EE-14   Analyzing  a  parallel  circuit 


Analyze  a  parallel  circuit. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On; 

a.  Parallel  circuit 

b.  Circxiit  analysis 

c.  Parameter 

d.  Variable 

e.  Reciprocal 

f.  Shorts 

g.  Voltage 
*  Current 

i.  Resistance 

j •  Symbols 

k.  Ohm* 8  Law 

1.  VOM 

m.  Node 


Provide  Demonstration  On: 

*^    Measuriq/  voltagd  ,  cxirrent,  and 
resistance  in  a  parallel  circuit 

b.    Confuting  power  in  a  parallel 
circxiit 

Provide  yactical  Application  On: 
Using  a  VOM  on  parallel  circuits 


Textbooks: 


INSTRUCTIONAL  MATERIALS 


b. 

c, 
d,. 
e« 
f. 


Grob,  Basic  Electronics 
Matt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  1 
MAVCC,  Basic  Electronics  2 
MimSf  Getting  Started  in  Electronics 


Singer  and 
for  Electri 


rster,  Basic  Mathematics 
ity  and  Electronics 


Student  Manuals : 

~c — ^ 

Heaffikit^  DC  Electronics 
Tools  and  Equipment: 


a.  Basic  electiricty/electronics 
*  trainer  ^ 

b.  VOM 

c.  Variable  voltage  DC  supply 

d.  AC  and  DC  ampere  meter 


ESTIMATED  CLASS  HOURS  s 

— ' 


ESTIMATED  LAB  HOURS  2 
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EVALUATIpN  OF  PERFORMANCE 


Perforrrfance  Objective  (CRM)  t 

Given  a  VOM  and  a  aii|>?a  parallal  circuit  ^  the  atudent  %rlll  neaaura.  and 
calculata  alacti;iGaI  valuaa  with  100%  accuracy « 


\ 


Suggested  Testing  Activities  Aqd  Resources 


^  a.    Studahta  ahould      givan  a  writtan  taat  to  asaeas  thair  knowladga  of 
analysing  ^/jparaSlal  clrcuita. 

b«    Students  ahould.be  given  a  perfomancc  test  to  assess  thair  ability 
to  use  a  VOM  and  a  DC  anf>ere  netar  to  analyze,  a  parallal  circuit. 

# 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

d.  Badrkhan  and  Larky,    Electronics;    Principles  and  Applications 

e.  MalvinOf  Electronic  Principles  ^ 

Math  Skills  ^ 
a7   Whole  nuober  suufiipulation 

Decinals  and  fractions  usage  anc  conversions 

c.  Metric  conversions 

d.  Algebra 

e.  Ratios,  proportions,  and  percents  • 
Reading  Skills 

a.  Recognize  main  ideas^  df'tails,  sequence  of  events  auid^  cause  and 
effect  relationships 

b.  Follow  directions 

c.  Interpret  instructions 

d.  Recognize  relevance  of  data 

e.  Recognize  appropriate  reference  resources 
Locate  information  in  reference  materials 


3 18 
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EVALUATION  OF  PERFORMaCT^ 
Perfprmance  Objective  (CRM)  * 


-Suggested  Tesfting  Activities  And  Resources 

Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 
Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Estimate  4Htcoroes,  with  or  without  units  or  measurements 
Interpret  non-graphic  information^ 
Recc^fiize  relevemce  of  data 

Make  predictions,  generalizations  and  con?)arisons 
Communication  Skills 
a.    Conqpose  sentences 
Organize  information 
Interpret  aural  communications 
Compose  oral  directions  and  questions 
Use  formal  and  informal  speaking,  styles 


b. 
c. 
d, 
e. 
f. 

g. 


\ 
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Analyze  series^paraXlel  circuits • 


Provide  Infonnation  Om 


a.  Series-parallel  circiiit 
'  b..   Mode  ^ 

c.  Circuit  reduction 

d.  Ground 

1  *    Earth  * 
2,  Chassis 
Voltage  divider 
Symbols  . 
Kirchoff '3  Law 
Current  flow 
Ohxn*s  Lav 
Voltage 
Current 
Resistance 
ShortF 

Circuit  analysis 
VOM 


6. 

g. 

h. 
i. 
j. 

* 

1. 

n. 
o* 


Provide  Demonstration  On; 


Measuring  and  calculating  quantities  in  a 
series-parallel  circuit 

Provide  Practical  Application  Qnt 

a.  The  construction  of  a  voltage  divider 

b.  The  use  of  a  VOM  to  analyze  series 
parallel  circuits 


/ 


Textbooks; 


INSTRUCTIONAL  MATERIAI? 


a.    Grob/  Basic  Electronics 

^'    V^^^'  ^^^^^^^c^ty  and  Basic 
fel^ctronics 

c,  ^*MAVCC,  Basic  Electronips  1 

d.  MAVCC,  Basic  Electronics  2 

Getting  Started  in  Electronics 
f.    Singer  and  Porster,  Basic  Mathematios 
for  Electricity  and  Electronics 


Student  Mamuals: 
Heathkit,  DC  Electronics 
Tools  and  Ec^uipment; 

a.  Basic  electricity/electronics  trainer 

b.  VOM 

c*    VariSEle  vol^tage  DC  supply 


ESTIMATED  CLASS  HQIJR.S 


Z3 

VII-75 


C 


ESTIMATED  LAB  HOURS 


o 
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EVALUATION  OF  PERFbRMiWCE 


Performance  Objective  (CRM) 

Giv«n  A  VOM  and  a  MriM-parallal  drouit,  tha  atudbnt  will  loMsura  and 
calculate  alactrlcal  valuaa  with  100%  accuracy* 


ERLC 


Suggested  Testing  Activities  And  Resources 

.a«    Studsnts  should  ba  given  a  %#rltten  test  to  assess  their  knowledge 
of  analyzing  series-parallel  circuits. 

b«    Students  should  be  given  s  performance  test  to  assess  their  ability 
to  use  a  VOM  to  analyze  series^parallel  circuits* 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page/ 

d.  '  Badrkhan  and  Larky #  Electronics:    Principles  and  Applications 

e.  MalvinOf  Electronic  Principles 
Math  Skills 

a.  Whole  nxanber  manipulation 

b.  Decimals  and  fractions '  usage  and  conversions 
c*  Metric  conversions 

d.  Algebra  ^ 

e .  Ratios  #  proportions ,  and  percsnts 
Reading  Skills  ^""^ 

a«    Recognize  main  ideas f  details #  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Interpret  instructions  ^ 

d.  Recognize  relevance  of  data 

e^  Recognize  ^appropriate  reference  resources 
f*    Locate  information  in  reference  materials 


V 
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EVALUATION  OF  PERFQRMANgE 
Performance  Objective  (CRM)  ^ 


Suggested  Testing  Activities  And  Resources 

Probleio  Solving' Ski  1  la 

a*    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 
Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Estimate  outcomes,  with  or  without  units  or  measurements 
Interpret  non-graphic  infohnation 
Recognize  relevance  of  data 

Make  predictions,  generalizations  and  comparisons 
Cowrouni cation  Skills  . 
a.    Compose  sentences 
Organize  information 
Interpret  aural  communications 
Con?>ose  oral  directions  and  qeustions 
Use  formal  and  informal  speaking  styles 


b. 
c. 
d. 
e. 
f. 
g. 


\ 
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tASK  Oft  UNIT  COMpetEMftV 


BE-16  Applying  funcLwnentaU  of  magnetism 


Apply  fundamentals  of  magnetism. 


Provide  Information  Oni 

a.  Magnetism 
'  b.  Magnet 

1 •  Natural 

2.  Artificial 

3 .  Electromagnet 

c.  Induction 

1.  Magnetic  induction 

2.  Electromagnet  inductJ^ 

d.  Magnetic  field 

e.  poler 

f .  Magnet  permeability 

g.  Magnetic  properties 

h.  Left  hand  nile 

i.  Law  of  electrical  charges 
j.    implications  of  magnetism 

!•  Generators 
2 •  Relays 

3.  Speakers 

4 .  Motors 

5.  Meters 

6.  Cr2me8 


Provide  Demonstration  ont 

« 

a.  Constructing  an  electromagnet 

b.  The  existence  of  magnetic  lines 

Provide  Practical  Application  0ns 

The  function  of  solenoids  in  washing 
machines 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


b. 
c. 


Grob,  Basic  Electrcaijzs 
Matt,  Eilectricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  1 
MAVCC,  Basic  Electronics  T  < 
Mims,  Getting  Started  in  Electronics 


Student  Manuals; 
Heathkit,  DC  Electronics 
Tool;^.  and  Equipmaht: 

a.  Basic  electricity/electronics  trainer 

b.  Variable  voltage  DC  supply 

c.  VOM 

d«  Con^ass 

e.    Permanent  magnet 

f;    Iron  fillings 

g.    Solenoids  from  washing  machines 


»   i  *c 
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EVALUATION  OF^  PgRg^bRMiitfiEg 


Performance  Objective  (CRM) 


•aiwn  an  assortvant  of  magnetic  and  electromagnetic  devices*  the  student 
will  identify  each  by  name,  and  explain  the  application  of  each  device 
«fith  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Thm  studanta  ahould  ba  givan  a  wrlttcm  taat  to  aaaaaa  thair  knowladga  of 
magnats  and  nagnatic  fundaaantalse 

b.  usa  raaourcai  pxovidad  in  tha  Inatructional  Matariala  aaction  on  tha 
pravioua  paga. 

« • 

c.  Mai vino #  Electronic  Principlaa 
Readiryg  Skills 

a.  Racogr;iza  nain  idsaa,  dataila,  saquance  of  events  and  cause 
and  affect  relationahips 

b.  Follow  diraotiona 

c.  Make  predictiona,  generalizations  and  co0{)arisons 

d.  Draw  conclusions 

o.    Interpret  instructions 

f •    Recognise  relevance  of  data 

g.  Recognise  appropriate  reference  resources 

h.  Locate  infonation  in  reference  materials  ) 
Probl«a  Solving  Skills 

a.  Recognise  main  ideaa,  detaila#  s<K]uence  of  events,  and  cause  ^ 
and  effect  relationships 

b*    Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materi.nls 

d.  Estimate  outcomes,  with  or  without  unit&  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non*^raphic  infomation 
g»    Recognize  relevance  of  data 

h.    Make  predictions,  generalizations  and  coii^>arisons 
Conmunication  Skills 
a»    Compose  sentences 

b.  Organize  information 

354 
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TASK  Oft  UNIT  C0N/tti>eYiKi67^ 

Oeinonstrating  a  knowledge  of  motors 


PEftPORMAI^( 


Demonstrate  a  knowledge  of  motors, 

NSTRUCTIONAlTACTiVITES' 


Provide.  Information  On: 


a« 

nOuors  / 

1*  AC 

^  •     DC  > 

3.  Iijiduction 

4,  Split-phase 

5.    Capacitor  start 

6 .  Shaded-pole 

0 

7.  Uhiversal 

8.    Relay-start  * 

r 

b. 

Horsepower 

c. 

Torque 

d." 

Footpounds 

e. 

Pron);  brake 

f. 

^Irmature 

g. 

?ield 

h. 

Commutator 

i. 

Stator 

j. 

Rotor 

k. 

Brushes 

Provide  Demonstration  Ont 

a.  The  basic  parts  of  various  motors 

b.  A  capacitor  and  its  component  parts 
c  •    AC  and  DC  motors 

Provide  Practical  Application  0ns 

a.  The  uses  of  various  types  of  motors 

b.  Changing  brushes  in  a  universal  motor 


. (continued  on  next  page) 


INSTRUCTIONAL  MATERIAL<^ 


Textbooks: 


a. 

b. 
c, 

d. 
e. 


Caprio,  Appliance  Repair 
Grob,  Basic  Electronics 
Matt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  I 
MAVCC,  Basic  Electronics  2 


Tools  and  Equipment; 

The  following  types  of  motors; 

1.  AC 

2.  DC 

3.  Induction 

4.  Split-phase 

5.  Capacitor  start 

6.  Shaded  pole 

7.  Universal 

8.  Relay-start 


\ 
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INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


1.  Magnetic  field 

m.  Conductor  field 

n.  Power  formula 

o.  Watta 

p.  Capacitor 

q*  Governor 

r.  windings 

s.  Voltage  drops 

t.  Centrifugal  switch 

u.  Current  draw  relay 

V.  Tapped  field  windings 


(continued) 


INSTRUCTIONAL  MATERIALS 


ESTIMATED  CLAS£  HOURS 


ESTIMATED  LAB  HOURS 


VII-82 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  diagri^n  of  a  motor  containing  input  voltage  and  an^erage,  the  student 
will  identify  the  motor  and  all  major  parts  of  the  motor,  and  calculate  motor 
power  and  efficiency  with  -100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  writtfen  test  to  assess  their  knowledge  of  the 
various  types,  components,  and  functions  of  motors, 

b.  Students  should  be  given  a  written  test  to  assess  their  knowledge  on 
calctilating  motor  power, 

c;    Use  resources  presided  in  the  Instructional  Materials  section  on  the 
previous  page, 

d.    Miller  and  Culpepper,  Experiences  with  Electronics 
Math  Skills 

a.  Whole  number  m£mipulation 

b.  Decimal  and  fraction  usage  atnd  conversions  ^ 

c.  Metric  conversions 

d.  Algebra 

e.  Ratios,  proportions,  and  percents 
Reading  Skills 

a.  Recognize  main  ideas r  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e*     Interpret  graphic  information 

f.  Interpret  instructions 

g.  Recognize  relevance  of  data 

h.  'Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 


VII-83  ^ 
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Performance  Objective  (CFIf4) 


Suggested  Testing  Activities  And  Resources 

Problm  Solving  Skills 

a«    RaoogniM  main  idaa«,  details »  sequence  of  events,  and  cause  X 

'  and  effect  relationships 
b.    Recognize  appropriate  reference  sources 
c«    Locate  information  in  reference  materials 
d.    Estixaate  outcomes  #  with  or  wihtout  units  or  measurements 
6.    Draw  conclusions 
f •    Recognize  relevance  of  data 
g«    Interpret  graphic  data 

h.    Make  predictions,  generalizations  euid  cou^arisons 
Communication  Skills 
a*    Con^se  sentences 
b«    Orgeuiize  information 
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]  TASK  OR  UhjiT  C0MPfeTgN5Y 

EE-18    Demonstrating  4  knowladge  ^of 
ganeratlon 


Oanonatrata  a  kncSwledge  of  generation « 


Provide  Information  On: 


a. 

b. 
c. 
d. 
e. 
f. 

g- 

h. 
.  i. 
j. 


1. 
m. 
n. 

o. 
P- 

q- 


Generator 

Electromagnetic  induction 

Induced  voltage 

Stator 

Rotor 

Field  windings 

Commutator 

Yoke  and  base 

Armature  and  slip  rings 

Phase 

1.  Angle 

2.  Difference 
Brushes 
Magnetic  flux 
Electron  flow 
AC 

DC 

Three  phase 

Voltage  phasor  (vector] 


Provide  Demonstration  On: 

a.  The  use  of  the  left  hand  generator 
rule 

b.  AC  cycle  values  at  0,  90,  IBO,  and 
270  degrees  ^ 

Provide  Practicea  Application  On? 

The  construction  of  AC  and  DC  generators 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


a. 
b. 

c. 
d. 


Grc  ^/  Basic  Electronics 
Matt,  riectricity  and  Basic 
Electronics 

MAVCC^  Basic  Electronics  1 
MAVCC^  Basic  Electronics  2 


Tools  and  Equipment; 

a.  Horseshoe  magnet 

b .  Gal vanome  te  r 

c.  12  feet  hook  up  wire 

d.  Slip  zings 


/ 


ESTIMATED  CLASS  HOURS  2 


ESTIMmTEP  lab  HOURS 


ERIC 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


r 

Given  a  list  of  electrical  generation  terms  and  conq^nentSr  the  student  will 
identify  and  given  the  correct  definition  for  each  iteia  with  80%  accuracy. 


ERIC 


Suggested  Testing  Activities^  And  Resources 


a.  Ihe  stixdenta  should  be  given  a  written«test  to  assess  their  knowledge  of 
standard  electrical  generation  terms  and  conponent:8. 

b.  The  student'i  should  be  'given  a  perfoannance  test  to  assess  their  ability 
to  cox3truct  a  simple  generator. 

c.  Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a«    Recognize  main  Ideas #  de taxis,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generoXlzations  euid  comparisons 

d.  Draw  conclusions 

e.  Interpret  instnictions  ^ 

f.  Recognize  relev^ce  of  data 

g.  Recognise  appropriate  reference  resources 

h.  Locate  Information  in  reference  materials 
Math*  Skills 

a.  Whole  n'tmber  m^ullpulation 

b.  Decimi.1  and  fraction  usage  and  converslcns 

c.  Metric  conve  ntions 
Proble*>.    " « vin^  Skills 

a,  Reco  J  j.zti  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  ^eli*tionshlps 

b,  Recogiii;-   appropriate  reference  sources 

c,  locate  information  in  reference  materials 

d,  *  fistimte  outcotJes,  with  ov  without  u^^its  or  measurements 

e,  Draw  conclusions  / 

f •    Interpret  non-graphic  information 

g.  Recognize  relevamce  of  data  <k 

h.  Make  predictions,  generalizations  and  con^arisons 
Conpiunl cation  Skills 

a«    Course  sentences 

b.  Organize  information 

c.  Interpret  aural  comnuni cations 

d*    Compose  oral  directions  and  questions 
e.    Use  formal  and  infonaal  speaking  styles 


VII-- 
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EE-19  Using  alternating  current  piinciples 


INSTRUCTIONAL  ACTiVITtgS 


Provide  Information  On: 


a. 

•  b. 
c. 
d. 
e» 
f . 

g. 

he 
i. 

^, 
Jc. 

1. 


m. 
,  n. 
o. 
p. 


Definition  of  alternating  current 
Cycle 

Alternation 
As^litude 

Perrod  ^ 
Hertz  . 
Peak  an^litude 
Wave  length 
Peak  to  peak 

Degrees  and  radians  conversions 
(2  pi  radi^mg  equals  360  degrees) 
Sine  wave  *  ^ 

1.  Sine  function 

2.  Robt-mean-square  (RM£) 
Current 

Voltage 
An^)erage 

Phase  ^ 
Oscilloscope 
Signal  generator 


Provide  Demonstration  nnt 

a.    Converting  degrees,  radians,  and 
cycles 

Sine  wave  relationships 
'c.    Calculating  RMS 

Provide  Practical  Application  On: 

Using  the  oscilloscope  to  measure  AC 
values 


INSTRUCTIONAL  MATER  lAl"^ 


< 


Textbooks: 


a* 
b. 

c. 
d. 
e. 


Grob,  Basic  Electronics 

Electricity  and  Basic  Electro- 
Electronics 

MAVCC,  Basic  Electronics  1 

MAVCC,  Baaic  Electronics  2 

Singer  and  Forster,  Basic  Mathematics 

for  Electricity  and  Electronics 


Tools  and  Equipments 

a*  Oscilloscope 

b.    Signal  generator 


ESTIMATED  CLASS  HOURS       ^  ESTIMATED  LAB  HOURS  T 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Glvsn  a  diagraa  of  a  sine  wave*  ^he  student  ^11  label  all  of  its  basic 
parts  with  80%  accuracy. 


Suggested  Testing  Activities  An^  !=)e8ourcer 

a  wr, 


V 


a.    Students  should  be  given 
sine  wava  relationships. 


Itten  test  to  assess  their  kxioirledge  of 


b. 
c. 


Students  should  be  glvan  a  written  test  to,  assess  their  knoiiledge  of 
using  sine  wave  convevslons. 

Use  resources  providea  in  the  Instructional  Materials  section  on  the 
previous  peige. 


d,  Badrkheui  and  Larky,  Electronics:    Principles  and  Applications 

e,  Mai vino r  Blectronic  Principle^ 

f,  Miller  and  Culpepper,  Experiences  with  Electronics 
Reading  Skills 

a.  Recognize  main  ideas ^  details #  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c*  Make  predictions r  generalizatiions  and  con^risons 

d.  Draw  conclusions 

e.  Interpret  graphic  information 

f.  Interpret  instructions 

g.  Recognize  relevance  of  data  9^ 

h.  Recognize  appropriate  reference  resources  ^ 
i'.  Locate  information  in  reference  materials 

Math  Skills 

a.  Whole  number  manipulation 

b.  Decimal  and  fraction  use  and  conversions 

c.  Metric  conversions  * 

d.  Algebra  ^  ^ 

e.  Ratios^  proportions^  perc^ts 


3G2 
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EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources 

♦ 

Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  seqttence  of  events,  and  cause 
and  effect  relationships 
Recognize  appropriate  reference  sources 

Locate  information  in  reference  materials  * 
Estimate  outcomes^  with  or  witliout  'iinits  or  measurements 
Draw  conclusions  ^ 
Recognize  relevance  of  data 
Interpret  9raphic  data 

Make  predictions,  generalizations  and  comparisons 
Co^uni cation  Skills 

a.  Conqpcse  sentences 

b.  Organize  infozmation 


b. 

Ct 

d. 
e« 
f. 

g. 

h. 


TASK  OR  UNIT  COMPETENCY  '        '  t^kHf^ftMANC^.g  Sf At EMENT 


BE:^0    Demonstrating  a  knowledg 

^>v  ind'-.rtance 


Demonstrate  a  knowledge  of  inductance* 


Provide  Informatio: 


i^n: 


a, 
b. 
c. 
d. 
e. 
f. 

g- 

h. 
i. 
j- 


1. 

m. 
n; 
o. 


De^nition  of  inductance 

Inductor 

Henry 

Se  1 f -i  nductan  ce 
Mutual -inductance 
^  Coupling  coefficient 
Tremsf  ortner  ' 
Lenz's  Law 
Inductor  factors 
Inductors  in  ^circuits 

1,  Series  ^ 

2.  Ptrallel 
Vol  age 
Current 
Power 

Reciprocal  formulas 
Metric  prefixes 


s 


Provide  Demonstration  On: 

a.  Confuting  inductamce  in  parallel 
circuits  ^ 

b.  Calculating  transformer,  ratios 

c.  Testing  how  different  core 
materials  affect  inductance  in 
an  AC  circuit 

Provide  Practical  Application  On: 

The  use  of  transformers  to  step  up 
or  down  voltage  by  iiwuction 


INSTRUCTIONAL  MATbRIALS 


TJktbooks: 


a,  Grob,  Basic  Electronics 

b.  Matt,  Electricity  and  Basic 
Electrcnics 

c,  MAVCC,  Basic  Eelctronics  1 

d.  MAVCC,  Basic  Electronics  2 
Singer  and  Forster,  Basic 
Mathematics  for  Electricity 
and  Electronics 


Tools  and  Equipment; 


a.    Two  induction  coil 

b-    Variable  AC  power  supply 

c.  Lamp 

d.  Copper,  aluminum,  soft  iron,  and 
laminated  iron  bars 

e.  Wire 


ESTIMATED  CLASS  HOURS  3 


ESTIMATED  LAB  HOURS  i 
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eVALUATION  OFFERFORMANCE 


Performance  Objective  (CRM) 


Qiven  several  diagrams  containing  inductors  in  series  and  parallel,  the 
student  will  calculate  the  total  inductances  of  the  circuits  with  80% 
accuracy*  % 


\ 


( 


Suggested  Testing  Activities  And  Resources 

students  should  be  given  a  written  test  to  assess  their  knowledge  of 
inductors  placed  in  series  and  parallel. 


a. 


b.    Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
-transformer  ratios. 

c*.    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page*  ^ 


d.  Mai vino ^  glectronic  Principles 
/ 

e.  nxi^er  and  Culpepper, 


u  Hil^c 
teadij4  i 


oriences  with Electronics 


Readiifq  Skills 

al    Pfe cognize  main  ideas,  details,  sequence  of  events  and  cause 
and     feet  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  cooqparisons 

d*    Draw  conclusions  , 
e.    Interpret  graphic  informatioo 
Interpret  instructions 
Recognize  relevance  of  data 
Recognize  appropriate  reference  resources 
i«    Locate  information  in  reference  xoaterials 
Math  Skills 

a.  Whole  nuonber  manipulation 

b.  Decimal  and  fraction  usage  and  conversions 
c*    Metric  conversions 

d«    Algebra  ^ 

e.    Ratios,  proportions,  and  per cents 


\ 


g. 

h. 


\ 


3f;5 
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Performance  Objective  (CRM) 


A 


Suggested  Testing  Activities  And  Resources 


Problem  Solving  Skills 

^.    Recognize  main  ideas ,  details ^  sequence  of  events ^  and 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Bstimte  outcomes,  vdth  or  without  units  or  measurementj 

e.  Draw  conclusions 

f «    Recognize  relevance  of  data 
q.    Interpret  graph'ic  data 

h.    Make  predictions,  generalizations  and  conqparisons 
Conmiuni cation  Skills 

a.  Con^se  sentences 

b.  Organize  information 
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TASK  OR  UNIT  COMPETENCY  "  PEftPPRMAKIfig  STAt^loiPKlT 


EE-21    Deteinnlning  Inductive  reactance 


Determine  lndiu;tlve  reactance « 


Provide  Information  On: 


a«* 
d. 


6, 

f. 

g- 

1. 
j- 

1. 
m, 
n. 
o, 
P- 


Definition  of  Inductive 
reactance 

Re  si stance  j 
Rdactance  / 
Power 

1.  Reactive 

2 .  Apparent 

3.  Power  factor 
Ohm*  a  Law 
Hertz 

Radians 

Frequency 

Current 

Voltage 

RL  Circuit 

In^dence 

Symbols  and  formulas 
Square  root  and  squ2u:es 
Henry 
Resistors 
Time  constants 


Provide  Demonstration  On: 

a«    Confuting  inductive  reactance 
b.    Confuting  applied  voltage  and 
Is^edance  of  RL  circuits 

Provide  Practical  Application  On: 

The  use  of  inductors  in  an  AC  circuit 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

Grob,  Basic  Electronics 

b.  Matt,  Electricity  and  Basic 
Electronics 

c.  MAVCC,  Basic  Electronics  1 

d.  MAVCC,  Basic  Electronics  2 
e«    Singer  and  Forster,  Basic 

Mathematics  for  Electricity 
and  Electronics 


Tools  and  Equipment! 

a.  Filler  choke  2h  or  larger 

b.  75  ohm,  1  watt  resistor 

c.  DC  and  AC  milliammeters 
d«  Multimeter 

e.  AC  and  DC  variable  power  su 


V 
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EVALUATiON  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  list  contlnlng  problems  on  inductive  reactance  and  impedance  #  the 
student  will  calculate  the  correct  answers  with  80%  accturacy. 


Suggested  Testing  Activities  And  Resources 

a.  The  stxsdents  should  be  given  a  written  test*^o  assess  their  knowledge 
of  calculating  inductive  reactance  and  isfpedence  of  a  circuit. 

b.  Ihe  sutdents  should  be  given  a  perfomance  test  to  assess  their  ability 
to  set  19  a  circuit  containing  an  inductor  from  a  schematic. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page* 

d.  MalvioU^  Electronic  Principles  r  • 

e.  Miller  and  Culpepper,  Experiences  with  Electronics 
Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations;  emd  coiqparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f .  RecogriZG  relevance  of  data 

g.  Recognxze  appropriate  reference  resources 
Locate  information  in  references  materials 

Math  Skills 

a*    Whole  number  manipulation 

b*    Decimal  and  fraction  usage  and  conversions 

c.  Algebra 

d«    Ratios,  proportions,  and  percents 
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Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources 


Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events 
'^md  effect  relationships 

b.  Rebqgnize  appropriate  reference  sources 

c.  Loca^&sinfonnation  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measu 

e.  Draw  conclusions 

f.  Recognize  relevance  of  data 

g.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Con^se  sentences 

b.  Orgauiize  information 

c.  Interpret  aural  communications 

d.  Compose  oral  directions  and  questions 

e.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNit  C6MPETENCY 


EE-22  Demonstrating  a  knowledge  of 
capacitance 


^  HbHFORMAMCE  Statement 

Deinonstrate  a  knowledge  of  capacitance. 


C 


Provide  Information  On: 

'      '       ■  —■■II  III!  ,    ,  4 

a.  Capacitemce 

Functions  of  capacitemce 
2.    Formulas  for  capacitemce 
TdT^  Capacitor 

1.  Fixed 

2.  Variable 

3.  Capacitor  construction 

4.  Typed  of  capacitors 

c.  Dj electric 

d.  Farad 

e.  Dielectric  consta.it 
f  •  Coulmb 

g.    Color  code 

hv    Charging  and  discharginrr 

i.    Metric  prefixes 

j .    Symbols  concerning  capacitance 

k.  Ohnoieter 

i.    Direct  current  (DC) 

ra.    Alternate-,  current  (AC) 

n.    Poiarlzat; on 


INSTRUCTIOhTAL  ACTIVITIES 


Provide  Demonstration  On; 

a.  Confuting  capacitance  in  series  and 
parallel  circuits 

b.  The  effects  of  AC  and  DC  on  capacitors 
On    How  to  make  a  capacitor 

d.    Charging  and  discharging  capacitors 

Provide  Practical  Application  On; 

a.  Testing  capacitors  with  an  ohmmeter 

b.  Using  capacitors  to  filter  pulsating 
voltage  in  power  s^ipplys 


INSTRUCTIQNAI 

TextboQKs : 

a .  Grob ,  Easic  Electrcnjcs 

b.  .    Matt,  Electricity  emd  Basic 
^  ^It'.ctronics 

c.  MAVCC,  Basic  Electronics  I 

d.  MAVCC,  Basic  Electronics  2 

e.  Mims,  Getting  Started  in  Electronics 

f .  Singer  and  Forster,.  Basic  Mathematics 
for  Electricity  and  Electronics 


.  MATERIALS  

student  Manuals: 
Heathklt,  DC  Electronics 
Tools  Eqg'lpment: 

a.  Ohmmeter 

Three  capacitors  (large,  medium, 
small  e.g.  less  than  0.1  microfarad) 

c.    One  shorted  capacitor 
One  open  capacitor 

e.  One  leaky  capacitor 

f.  Power  supply 
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EVALUATiON  OF  PERFQRMWCE 


Performance  Objective  (CRK/I) 

/* 

Given  Mvoral  diagrams  containing  capacitors  in  series  and  parallel ^  the  student 
will  calculate  the  total  capacitance  of  the  circuit  with  80%  accuracy. 


Suggested  Testi.ig  Activities  And  Resources 

a.    Students  should  be  given  a  written  test  to  a^^sess  their  knowledge 
of  capacitors  placed  in  series  and  parallel. 

b*    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  test  capacitors  using  an  ohmmetex. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 

d.  Badrkhan  and  Lau:ky,  Electttnics ;    Principles  and  Itpplications 

e.  Killer  and  Culpepper #  Experiences  with  Electronics 

Math  Skills  ^ 

a.  Whole  number  manipulation 

b.  Decimal  and  fraction  usage  and  conversions 

c.  Metric  conversions 

d.  Algebra  ^ 

e.  Ratios,  proportions^  and  percents 
leading  Skills 

a.  Recognize  main  ideas,  detadls,  sequence  of  events  and  .cause 
and  effect  relationships 

b.  Fol.^  ^w  directions 

c.  Mak    predictions #  generalizations  and  con5)arisons 

d.  Draw  conclusions 

e.  Interpret  graphic  information 

f.  Interpret  instructions 

g.  Recognize  relevanct  of  data 

h-  Recognize  appropriate  reference  resources 
i*    Locate  information  in  reference  materials 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources  * 


Problem  Solving  Skills 

a«    Recognize  main  ideas,  details^  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  soiirces 

c.  Locate  information  in  reference,  materials 

d.  Esticmte  outcomes,  with  or  without  units  ox  measurements 

e.  Draw  conclusions 

f .  Recognize  relevance  of  data 

g.  Interpret  graphic  data 

h.  Make  predictions,  generalizations  and  comparisons 
Conrounication  Skills 

a«    Conpose  sevitences 
b»    Organize  information 

c.  Interpret  aural  communications 

d.  '    Conqpose  oral  directions  and  questions. 

e.  Use  formal  and  infoxnnal  spe«iking  styles 


VII-101 


E£**23    Confuting  RC  tine  constants 


Conqputd  RC  time  constants. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On; 


a. 

b. 
c. 
d. 
e. 


Capacitance 
Resistance 

RC  circtjits 

Time  constant 

Exponential  function 

Integrating  circuit 

Charging  and  discharging  an  " 

RC  circuit 

Mave  shapes  during  charging  and 
discharging 

Formulas  for  confuting  time 
constants 

C^hms 
Farads 

Metric  prefixes 
Series  and  parallel 


Provide^  Demonstration  On; 

Confuting  RC  time  constants 

Provide  Practical  Application  On; 

Diagraming r  constructing,  calculating 
parameters  and  measuring  values  in 
series  auid  parallel  RC  circuits 


INSTRUCTIONAL  MATERIALS 


TextPooks: 

a.  Grobr  Basic  Electronics 

b.  Mattr  Electricity  and  Basic 
Electronics 

c.  MAVCCr  Basic  Electronics  1 

d.  /MAVCCr  Basic  Electronics  2 

e.  Mims,  Gattyig  Started  in 
Electronics 

f.  Singer  and  Forster,  Basic 
Mathematics  for  Electricity 
and  Electronics 

 z.  


Student  Manuals: 
Heatji^kit,  DC  Electronics 
Tools  and  Equipment; 

a.  DC  power  simply,  0-100  volts 

b.  Two  5.2  M-ohm' resistors 

c.  Tvn  1  microfarad  capacitors  (at 
.   -St  100  volts) 

d.  Neon  bulb 


«  '  C 
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f  VALUATION  OF  PERFORMANCE 


ce  Obiecti 


Performance  Objective  (CRM) 


Given  neveral  diagrams  containing  RC  circuits,  the  student  will  determine  th« 
constants  with  80%  accuracy.  . 


Suggested  Testing  Activities  And  Resources 

The  students  should  be  given  a  written  exam  to  assess  their  knowledge 
of  RC  circuics* 

b.    The  students  should  be  given  a  performance  test  to  assess  their  ability 
to  coAstruct  RC  circudts  from  a  schedatic. 


c.  Use  reTOurcea  provided  in  the  instructional  Materials  section  on  the 
previoi^^'^page « 

d.  Badrkhan  and  Larky,  Electronics:    Principles  and  Application 

e.  Miller  and  Culpepper,  Experiences  with  Electronics 
Reading  Skills  ^  X 

a.  .  Recognise  main  ideas,  detax^s,  sequence  of  events  ^d  cause 

and  effect  relationships 

b.  Follow  directions  / 

c.  Make  predictions,  gei^ralizatioWs  and  conparisois 
d*    Draw  conclusions  r  /  i  ) 

e.  Interpret  graphic  inform^ion 

f.  Interpret  instructions 

g.  Recognize  relevance  of  dart^ 

h.  Recognize  appropriate  reference  resources 
i*  Loca[te  information  in  reference  materials 
Math  Skills 

a.    Whole  number  manipulation 
b*    Decimal  and  fraction  usage  and  conversions 
Metric  conversions 

d.  Algebra 

e.  Ratios,  proportions,  and  percents 
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EVALUATION  Oh  PERFQRMAMrp 
Performance  Ol^jective  (CRM) 


Sugge*5ted  Testing  Activities  And  Resources 

Problem  Solving  Skills 

a.    Recognize  main  ideas,  detiails,  sequence  of  events,  and'cause  . 
and  effect  relationships 
Recognize  appropriate  reference  sources  * 
Locate  information  in  reference  materials 
Estimate  outcomes,  with  or  without  units  or  measurements 
Draw  conclusions  ' 
Recognize  relevamce  of  data 
Interpret  graphic  data  ^ 
Make  predictions  ^  generalizations  and  coit^sarisons 
CoCTmunicat:ion  Skills  ^ 
a.    Compose  sentences 
Organize  information 
Interpret  aural  communications 
Compose  oral  directions  and  questions 
Use  formal  and  i«ormal  speaking  styles 


c* 
d, 
e. 
f. 

g. 

h. 


c. 
d. 

e . 
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EE-24  Calculating  capacitiva  reactance,  . 


Calculate  capadtlv*  reactance. 


INSTRUCTIONAL  ACTIVITIES 


rpvlde  Information  Oni 


a. 


b. 
c. 
d. 
e. 
f. 

g. 


n/ 

o. 

p. 


FSmiila  for^conptjting  capacitive  re- 

actanca 

Aeslstance 

Reactance 

Isnpedance 

Power 

Con?)uting  applied  voltage,  in^dance 

and  power 

Reactive  power 

Apparent  power 

Power  factor 

Phase  angle 

Synbola  associated  with  capacitive 
reactance 

Relationship  between  current  and 

voltage  « 

Figure  of  merit  (Q) 

Ohm's  Law  for  capacitive  reactemce 

Low  pass  filters 

High  pass  filters 


Provide  Demonstration  Om 

a.  Confuting  capacitive  reactance 

b.  Determiiiing  isqpedance  in  RC  circuit 

Provide  Practical  Application  On: 
The  use  of  capacitors  as  filters 


INSTRUCTIONAL  MATERIALS 


a* 

c. 
d. 
e. 
f . 


Grob,  Basic  Eelctronics  * 
WAtt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  1 

MAVCC,  Basic  Jlectronlcs  2 

Min\3r  Getting  Started  in  Electronics 

Singer  and  Forstar,  Basic  Mathematics 

for  Electricity  and  Electronirs  . 


student  Manuals: 


Heachkit,  DC  Electronics 
Tools  and  Equipment: 


a. 
b. 
c. 
d. 
e. 
f. 
9- 

i. 


Variable  power  supply 
sine  wave  signal  generator 
AC  voltmener 

.001  microfarad  capacitor 
.039  microfarad  capacitor 
«1  microfarad  capacitor 
*47  microfarad  capacitor 
4.7  K  ohm  1/2  wutt  resistor 
47  K  ohm  1/2  watt  resistor 
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Performance  Object^e  (CRM) 

Giv»n  a  sat  of  dlagrans'  for  AC  series  and  parallel  capacitl^ circuits, 
tha  student  will  calculate  the  capacitive  reactance  with  eo%Wcuracy. 


I 


Suggested  Testing  Activities  And  Resources 


a.    stxidants  should  be  given  a  written  test  to  assess  their  knowledge  of 
capacitive  reactance  and  isfpedance. 

*b.    Use  resoiiroes  provided  in  the  Instxfuctional  Materials  section  on  the 
previous  j^age. 

c.  Badrkhan  and  Larky,  Electronics;    Principles  and  Appiications 

d.  Miller  and  x:ulpepper#  Experiences  with  Electronics 
Math  Skills 

a.  Whole  nianber  manipulation 

b.  Decimal  and  fraction  usage  and  conversions 

c.  Metric  conversions 
d«  Algebra 

e.  Ratios  #  propoaftlonH ,  and  percents 
Heading  Skills 

a*    Reconglze  main  ideas,  details #  8e<|(uence  of  events  and  cause 

effect  relationships  ^ 
b.    Follow  directions 

^*  predictions #  generalizations  and  com^rarisons 

d.  firaw  conclusions 

e.  Interpret  .gri^hlc  information 

f.  -Interpret  Instructions 

g.  Recognise  relevance  of  data 

h.  Recoqnirr.e  iq>proprlate  reference  resources 
1,    Locate  information  in  reirerence  materials 


6 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solvlnq  Skills 

a*    Recognize  main  idbas,  details  ^  sequence  of  events ^  emd  cause 
and  effect  relationships 

b.  Racognize  appropriate^ refexe^  

c.  Locate  information  in  reference  materials 

Estimate  outcomes,  with  or  without  units  or  measurements 
e.    Draw  conclusions 
f •    Recognize  relevancy  of  data 

g.  Interpret  graphic  data 

h.  Make  predictions,  generalizat  i.ons  and  comparisons' 
Communication  Skills 

a.  Coiq>ose  sentences 

b.  Organize  information 
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EE*25    Analyzing  RCL  Mrles  circuits 


Analyse  RCL  aerias  circxiita. 


Provide  Information  On: 


a,    RCL  circuits 
1«  Resistor 

2 .  Inductpr 

3,  Capacitor 
b*  Reactance 

c«  lA^edance 
d«  Resonance 
e.    Band  width 

f  •    Relationship  between  current  and 
voltage 

g.    Tuned  series  RCL  cirucits 

h*    The  Q  of  a  series  tuned  circuit 

i.  Bandwidth 


Prttvide  Demonstration  On; 


a*  Oetemining  iii^dance,  voltage 
and  resonance  in  series  circxiits 

b*  Determining  Q  and  bandwidth  of 
a  series  circuit 

Provide  Practical  Application  On: 

a.  Construction  of  RCL  series  circuits 

b,  Reading  a  schematic 


y 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

a.  Grob,  Basic  Electronics 

b.  •  Matt,  Electricity  and  Basic 

Electronics 

c.  MAVCC,  Basic  Electronics  1 

d.  MAVCC,  Basic  Electronics  2 
e«    Singer  and  forster,  Basic 

Matliematica  for  Electricity 
dx\d  Electronics 


Tools  and  Equipment; 

a.  Audio  generator  \ 

b.  0scillii4>pe 
.c*  Hultimej^r 
d.  1-micrt/farad  capacitor 
a.  iH  inductor 

f*  100-ohm  resistor 

g«  Linear  graph  paper 

h.  Vetriable  power  supply 
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EVALUATION  OF  PERFQRF^AMCE 


Performance  Objective  (CRM) 


Given  a  set  of  diagrams  containing  RCL  series  circuits r  the  student  wi^l 
calculate  inpedance>  voltage «  resonance/  Q,  and  bandwidth  with  80% 
accuracy.  \ 


y 


Suggested  Testing  Activities  And  Resources 

a.  The  students  should  be  given  a  written  test  to  assess  their  knowledge 
of  RCL  series  circuits*  A 

b.  The  students  should  be  given  a  perforaance  teat  to  assess  their 
ability  to  construct  RCL  series  circuits  from  a  schematic • 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

d.  /  Badrkhan  and  Larky,  Electronics;    Principles  and  Application 


/ 

Miller  and  Culpepper,  Experience  with  Electronics 
RAadinq  Skills 


a.  Recognize  main  ideas,  detaisl,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  amd  comparisons 

d.  Drc.//  conclixsions 

e*    Interpret  graphic  information 

f.    Interpret  instructions 

g«    Recognize  relevance  of  data 

h,  Recognzie  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 

a«    Whole  ,  number  itiaiiipulation 

b.    Decimal  and  fraction  usage  and  con^Jiarsiona 

c«    Metric  conversions 

d»  Algebra 

Ratios #  proportions  and  percents 
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EVALUATION  OF  PERFQRMANinF 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

PiobUm  Solving  Skills 

a.  Recognize  main  ideas,  details.,  sequence  of  evenu«,  and  cause 
and  effect  relationships 

b.  Recognizer  appropriate  reference  sources 

c.  Locate  information  in  ^reference  materials 

d.  Estiwate  outcomes r  with  or  without  tinits  or  measurements 
e«    Draw  conclusions 

f«    Recognize  relevance  of  data 

g.  Interpret  graphic  data 

h.  Make  predictions,  generalizations  and  con^>arisons 
CojmunicatiM  Skills 

a.    Coarse  sentences 

b«    Organize  information 

c*    Interpret  aural  communication 

d.  Compose  oral  directions  emd  questions 

e.  Use  formal  and  informal  speaking  styles 


/ 
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]  TASK  OR  UNIT  COMPETERCY 

EE-26    Analyzing  RCl  parallel  circuits 


C 


PbHFQRMANOE  STAtEMENT 


Analyze  RCL  peureaiel  circuits^ 


# 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  RCL  circiiits 
!•  resistor 

2.  Capacitor 

3,  Inductor 

b.  Node 
Resonance 
Filter 
Tank  circuit 

Current  voltage  relationship 
ForxDulas 
1*    Total  current 

2.  liq}edance 

3.  Resonance 

4.  Band  width 
5-  Q 

h.    Tuned  RCL  circuits 


Provide  Demonstration  On! 

a.  Determining  in5>ed£uice,  voltage  and 
resonance  in  parallel  circuits 

b.  Determining  Q  and  band  width 
in  parallel  circuits 

Provide  Practical  Application  On: 

a.  Construction  <?jf  - RCL  parallel  circuits 

b,  Reading  a^^chematic 


INSTRUCTIONAL  MATERIALS 


Textbooks  I 


a. 
b* 

c. 
d. 
e. 


Grob,  Basic  Electronics  / 
Matt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  1 

MAVCC .^Basifc  Electronics  2 

Singer  knd  Forster,  Basic^Mathematics 

for  Electricity  and  Electronics 


Tools  and  Etjuipment; 


13 
=3 


a. 
b. 

c. 
d. 
e, 
f. 

g. 
h. 


Audio  ^requency  genei^ator 
Variable  power  sup^^ly 
Multimeter 

Ammeter,  0-150  microamps 
'.001  jnicrofarad  capacitor 
10  Kohms,  1  watt  resistor 
10  millihenery  inductor 
Graph  paper  . 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  a  set  of  dia^rans  containing  RCL  parallel  circuits,  the  student  will 
calculatQ^npedajice,  voltage,  resonance,  Q  and  band  width  with  80%  accuracy. 


atg^ 


Suggested  Testing  Activities  And  Resources 


be 


The  students  should  be  given  a  written  test  to  assess  their  knowledge  of 
RCL  parallel  circuits. 


The^sttidents  should  be  given  a  perfonnanc^  teat^to  assess  their  ability 
to  construct  RCL  parallel  circuits  from  a  schematic. 


c.  use  resources  provided  in  the  Instructional  Materials  se^ftioh^.  on  the 
previous  page*  '  \ 

d.  Badrkhan  and  La^ky,  Electronics;    Principles  ^md  Application 

e.  Miller  and  Cvilpepper,  Experjenpes  with  Electronics 
Reading  Skills  ' 

a.    Recogniase  main  ideas,  details,  sequence  of  events  and  cause  ' 
emd  effect  relationships  '         >  ^ 

Follow  directions  / 

Makia  predictions,  generalizations  and  cosparisons 
Draw  conclusions 

Interpret  graphic  information  ^  .  ^ 

Interpret  instructions  r 
Recognize  relevance  of  data 
Recogniz«}  appropria^  reference  resources 
Locate,  information  in  reference  materials 
Math  Skills 


b. 
c. 
d. 
e. 
f. 

g. 

h. 
i. 


a.  Whole  number  manipulation 

b.  Decimal  emd  fraction  usage  and  conversions 

c.  Metric  conversions  * 
d«  Algebra 

e.    R^ios,  percents,  and  proportions 
Problem  Solving^  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  rjulationships  >  , 
Reoognize  ap^krqpLiate  reference  sources . 
Locate  information  in  reference  materiaxi. 
Estimate  outcomes,  with  or  without  units  or  measurements 
Draw  oonclusions 
Recognize  relevance  of  data 
Interpret  graphic  data 

Hake  pte^ictionis,  generalizations  and  con^arisons 
Coninunicfation  Skills  .  ' 

a.    Compose  sentence^ 
Organize  intorjnation 
Inte^ret  aural  ^oinnuni cations 
Coni:ose  oral  directions  and  questions 
Use  formal  and  informal  ^peaking  styles 


b. 
c. 
d^ 
e. 
f. 

g. 

h. 


b. 
c» 
d. 
e. 
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,  tASK  OR  -UNilT  C6MPfeTENg7 

*  EE-27    Ana;.yzing  the  PN  jucteLon 


Analyze  the  PN  junction. 


Provide  Information  On 


a.    ^  Junction 

1 .  N-e le ct rons ' 

2.  P-hqlea 
Atoms 

1.  Nucleus  • 

2.  Proton 

3.  /Neutron 
'  4 •  Electron 

5.  Valence 
c.    insulator      [  / 
^^d.  Conductor 
'  Semi  con  Aictor 

'  Doping 
9-  Bias 

1,  Forward 

2 .  Reverse 

Peak  inverse  voltage 
*    i.  Breakdown 
j.  Manufacturing 
k «  Anode 
1 .    Cathode  ' 
m.    Silicon  '  . 
/      fl^  Germanium  


Provide  Demonstration  On; 

a»    Forward  and  reverse  bia^ 
•b.    The  PN  junction    •*  ,  * 

c.    Types  of  semi-conductor  materials 
and  devices 

Provide  Practical  Application  On; 


a. 
,  b. 


Testing  semiconductor  diodes  and 
ploting  their  characteristic  curves 
The  u5e  of  semiconductor  diode's  in  a 
full-wave  rectifier 


INSTRUCTIONAL  MATkRlXfj^ 


gools  amd  Equipment! 


a.  Grob,  Basic  Electronics 

b.  Matt,  Electricity  and'^asic 
Electronics  .  ^ 

MAVCC,  Basic  Electronics  2 
d.    Mims,  Getting  Started  in  Electronics 


a. 
b, 
c. 
d. 
e. 


Variable  DC  powet  supply 
l«-220  ohm,  5  watt  resistor 

1-  silicon  diode,  (1N914  or  equivalent) 

2-  multiineters 
Graph  paoer 
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EVALUATION  OF  PERFORMANCE 


PerfOffnance  Objective'*(CRM) 


jSlvan  a  list  oi?  terms  associated  with  senliconductors  and  the  PN  junction, 
the  student  will  gl^^  their  correct  daf Initlons-wlth  80%  accxuracy. 


Suggested  testing  Activities  Artig  R^source^  ' 

a.  Students  shoxild  be  given  a  written  test^  to  assess  their  knowledge  of 
semiconductors  and  the  PN  junction.  *  ,  i  ' 

•  .  ■  * 

b.  Students  should  b^  ^iven  a'^perfonoance  test  to  assess  their  ability 
to  t^st  semiconductor  diodes.  "  ^ 

c.  Use  re&ource^  provided  in  the  Instructional,  Materials  section  on  the 
previous  page.     *  * 

d.  Malvlnp,  Electronic  Principles  ^ 

e.  Miller  and  Culpepper,  Experiences  with  Electronics 

... 
Reading  Skills 

a.  Follow  diarections 

b.  Make* predictions #  generalizations  and  cooparlsons 

c.  Draw  conclusions  ^   '  ...  I 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data  ^  j 

f .  Recognize  appropriate  reference  resources 

g.  Locate  information  in j^ef erence  materials 
Math  Skills 

a.  Whole  number  me^iipulatlon 

b.  Decimal  and  fraction  suage  and  conversions 

%  c.    Metric  conversions  '  ^'^]) 

*  d.    Algebra  «  , 

e*    Ratios,  proportions,  and  percents 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


r 


-Suggested  Testing  Activities  And  Resources 

Probltera  Solving  Skills  ^ 

a.  Recognize  appropriate", reference  sources 

^  b*    Locate  information  in  reference  materials 
*  c-    Draw  conclusions 
d.    Interpret  non-graphic  information 
e«    Recognize  relevance  of  data 

f     Make  predictions,  generalizations  and  conqpar^sons 
Tmunication  'Skills 
^  a*    Contpose  sentences 

b.  ^  Organize  information 

c.  Interpret  aural  coimnuni cations 

d.  Compose  oral  directions  emd  questions 

e.  •  Use  formal^ and  informal  speaking  styles 


VII-119 


356 


4 


INSTRUCTIONAL  ACTIVITIES 


Provide  Inforroation  On: 


a. 


c. 


Sei  \i  conductors 

Zener  diode  (reference  or  breakdown 
diode) 

1.    Operating  point. 

Zener  volta'ge  ' 
zAier  current 

Voltage  regulator     ,  * 
Reference  element 
Tunnel  diode     ;  ^ 

k Negative  resistance-  region 
Peak  point 
Valley  poi;it 
Forward  point  ^ 
Ainplifie.rs 
Oscillators 

Switches  , 
Multivibrators 


2, 
5. 


3. 
4. 
5. 
6. 
7. 
8. 


Provide*  Demonstrat  ion -On \  « 

a.  Graphin;^  the  characteristic' curve  • 
,for  a  zener  and  tuhnel  diode 

b.  '1&>Jistructing  .a  zener  di'bde  voltage 

regulator  ^ 

c.  Constructing  circuits  from  a  schematic 

,  Prc^fide  Rractlcal  Application  On; 


Ocontinued  on  next  page) 


b. 


c. 


d. 


e. 


The  use  of  zener  diodes  as  a  wltage ' 
regulator  ^d  reference  element  /f 
Th^  use'  of  tunnel  diodes  ip  switches, 
an(?lifiets,  oscillal^ors,  andi  nultlr- •  * 
vibrators 

Thp  use  of  varactor  dfoda^b-in  auto-  ^ 
matic  frequency  controls  aad  variable 
RC  and  LC  filters  %^ 
The  use  of  LED's  ia  electroluminesc?- 
ent' displays  and  logic-le'vel  indicat^^fs*^ 
The  use  of  phot^diodes  in  light 
detection  systems, ♦high  speed  card 
and* tape  readers,  and  production  line, 
counting 


.   INSTRUCTIONAL  MATERiATs 


Textbooks  1 


a. 
b. 

c. 
d. 


Grob,  Biv;3ic  Electronics     ^  ,  . 

Matt,  Electricity  and  Basic 
Ele^:*:ronics  / 

MAVCC^^aslc  Electronics  2  ' 
Mims,  Getting  Started  in  Electronics 


Tools  and  Equipment 


a. 
b, 
c* 
d, 
e« 
f . 


Variable  power  .  supply 
2-DC  voltmeters  ^ 
1-DC  milliameter    **  v 
1-lK  ohm  resistor,  1/2  watt 
1-lOK  obiti  resistor,  1/2  w^tt 
1-1N4739  zener  diode  ^ 
Graph  paper  » 
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ESTIMATED  LAB  HOURS  1, 
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TASK  OR  UNIT  CQMPglgNdT^.       '  f^eRPOfflUAlOg 


INSTRUCTIONAL  ACTiVltlES 


Provide  Information  On; 
(continued) 


-J 


d. 


e. 


f. 


i. 

k. 
1. 
m. 
n. 
o. 
p. 


Var actor  diode  tvarlcaps  or  voltcaps) 
1*   'Barrier  capacitance 
2.    Automatic  frequency  control 
•3-    Variable  RC  and  LC  filters 
Light-emitting  diode  (Led) 
1 ^    Electrolumineseimt  "display 
2.  I/>gic-levWrtndicators 
Photo  diode 

1.  Impute-light  intensity 

2.  ,  Light  detection  system 

3.  High  speed  card  and  tape  readers 
Forward  bias  « 

Reverse  bias      '  '  ^ 

Schematic  symbols 
Cathode • 
Anode 

Current  flow 
Color  code 
P-l)  junction 
Silicon 
Germanium 


INSTRUCTIONAL  MATERIALS 


ERIC 


V 


±3 


ESTIMATED  CLASS  HOURS 


y 


c 
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ESTIMATED  LAB  HOURS 


3SS 


•A 


Performance  Objective  (CRM) 


Given  a  written  teat;  on  semiconductor  diodes,  the  student  will  'give  the 
<«yinbol,  name,  function,  emd  application  of  the  diodes,  and  lable  the  zener 
and  tunnel  characteristic  curves  with  80%  accuracy.  »  V  / 


A. 


o 

ERIC 


1 


A 


Suggested  Testing  Activities  And  Resources 

a.   students  should  be  .given  a  written  test  tq^assess  their" knowledge  of  . 
the  special  seiAi conductor  diocies. 

lb.    Students  should  .be  given  a  performance  test  to  assess  their  ability 

to  construct  circuits  containing  semiconductor , diodes  frdro-a  schematic. 

c.  Use  resources  provided  in. the  instructional  Materials  section  on  the- 
V  previous spage.  * 

d.  MalvioHr  Eljectronic  Principles 

e.  Miller  and  oapepper ^  Experience  with  Electronics  ,  fa 
Reading  Skills  ^  *  * 

a.    Recognize  main  ideas,,  details^  sequence  of  events  and  cause  and 
effect  relationships 

Follow  directions  ♦  - 
Make  predictions  ^  generalization  and  con?>arisons. 
Draw  conclusions  : 
Integrpre't  graphic  information 

Interpret  instructions  ^  *  •         -  * 

Reco^ize  releveuice  of  data 
Recognize  appropriate  reference  resour^ces 
Locate  information  in  reference  materials 
Math  Skills 

a.  Whole  ^umber  manipulation  "  * 

b.  Decimal  £md  fraction  usage  and  conversions 

c.  *  Algebra  v 

d.  Rati^^  proportions  >  and  per  cents 


b 
c 
d 
e 
f 

'I 

i 


r 
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EVALUATION  Of  PERFORMANCE 
Performance  Objective  (CRM)  " 


Suggested  Testing  Activities  And  Resources 

Problem  Soivjny  SHUls 

a«    Recognize  main  ideas r  det&J^tsT^  sequence  of  events,  and  cause 
and  effect  relat.ion8hip^  / 

b.  Recognize  apjpropriate  reference  sources 

c.  Locate  info^xnation  in  z'eference  materials 

d«    Estimate* outcomes,  with  or  without  units  or  measurements 
e«    Draw  conclusions  > 
f •    Recognize  relevance  of  data  ^ 

g.  ^ganize  data  into  graphics 

h.  Interpret  graphic  data  ^ 

i.  Make  predictions  a  (T^neralizations  and  con^arisons 
Communication  Skills 
a;    Compose  sentences 

b.  Organize  information 

c.  Interpret  aural  conmuiiications 
d«    Con^se  oral  directions  and  questions 
e.    Use  formal  amd  informal  speaking  styles 


ERIC 


33'j 
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Provide  Infonnatlon  Cn'i 

a.    Oscilloscope  safety 

b  :   Oscilloscope  ^preliminary 

control  settings  and  calabration 

c.  Oscilloscope  hooktp  to  circuit 

d.  Scale  interpretation 

e.  Scale  controls  / 


rovlde  Seroonstratlon  On  8 

a.  How  to  use  the  oscilloscope  manual 
;  to  set  t?>  vertical  and  horizontal 

controls 

b.  How  tx>  read  the  voltage,  frequency, 
•  and  period  of  an  AC  signal 

Provide  Practical  Application  On; 

'Measuring  voltage,  currerfcV  period, 
frequence,  and  time  intervals 


I' 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


a. 
b. 


Refer  to  oscilloscope  owner's  numual 

Grob,  Basic  Electronics 

M^tt,  Electricity  and  .Basic  Structure 


Tools  and  ggxiipment; 

a.    Variable  j)ower  supply 

b«  'Oscilloscope 

c.    Sine  wave  gejierator 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 
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Performance  Objective  (CRM) 

Givtn  an  osclilosoope  and  rtaceasary  circuits  ^ '  thb  studant  will  Maaure  axid 
raoord  the  peak  to*paak  a^^lltude^  parlod^  ^nd  fraquanca  of  algnala  within 
10%  of  Tuiown  ^valuaa*     .  « * 


Suggested  Testing,  Activities  And  Resources 

^a«    Studanta  ahouid  ba  glvan  a  perforninca  t^at  to'aaaasa  t^lr  al^llity  to 
taaa  an  oadlloacopa 

b«    Uaa  raaourcaa  provldad  In  tha  Inatructlonal  Katatiala  aatetlon  on  the 
pravloua  paga.  ./ 

'Raadlng  Skills      ^      a.  ♦  ' 

.a«    Raboqtblaa  main  ide^k,  det^la,  aequanca  of  avanta  and  cauaa 

and  affect  relationalilps  ^    .  -      ^  \  ^ 

b.  Fallow  directions  *  ^ 

c.  Hake  predlctiona^  generalizations  and  ccnqparisons 
dv  Draw  conclosions  ^  . 

e.  Interpret  instrvjctions  •  ^ 

f.  Reoognise  relevance  of  data  / 

g.  Recognize  appropriate  refeirfnca  resoiu^ees 

h«    Locate  information  in  reference  materiala  ^ 
Math  Skills 

a«    Whole  nuoter  manipulation 

b.  Decimal  and  fraction  usage  and  cotlyersions        ,  '  ' 

c.  Ratios r  proportions #  and  percenta 
ProbUa  Solving  Skills  '  ^ 

a«    Ricognise  main  ideaa#  detaila,  sequence  of  events,  and  cause 
and, effect  relationships 

b.  Recognize  impropriate  reference  sources 

c.  Locate  Information  in  reference  material^  %>  , 

d.  Estimate  outcomes,  %iith  or  withoiit  units  or  measur^iments 

e.  Draw  conclusions  ' 
f  0    liiterpret  non-graphic  information 

g«    Recognize  relevance  of  data     ^^  ' 

h«    M^ke  predicticins,  generalizations  emd  cocf>arisons 

Oomnunlcation  Skills 

al    Organlz^  Informatipn 

b.  '  Interpret  atural  comunl cations 

c«    Compose  oral  directions  and  questions 

d,    Uaa  fonpal^^and  informal  speaking  sityles 
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ERiC 
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TASK  OR  um  cc)Mf»eteNev       performakice  ftYAtP^jtsMt 


EE- 30   Analyzing  rectifiers 


Analyze  recti^flers. 


Provide  Information  Om 


a« 


d. 
a. 
f* 


I^ctifier  circuit 
Halt-wave  rectifier 
Pull-wave  rectifier 

1.  Formulas 

2.  Conventional 

3 .  Bridge 
Transformer 
Voltage  doiiblir 
Ripple  effect 


Provide  Demonstration  On; 


a.  The  construction  of 

1.  Half-wave  rectifier  circuits 

2.  Conventional  full-wave  rectifier 

3.  ^idge  rectifier 

4.  l^ltage  doubler  circuit 

b.  Calculating  DC  voltage 

Provide  Practical  Application  On; 

a.  The  t&e  of  rectifiers  to  change  AC 
to  DC  , 

b.  Construction  of  a  rectifier  from  a 
schema  t!ic 

c.  Testing  diodgs  in  major  appliances 


Textbook 


INSTRUCTIONAL  MATERIALS 


a* 
b. 

c. 
d. 


3t 


Grab,  Basic  Electronics 
Matt,  Electricjlty  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  2 

Mims,  Getting  Started  in  Electronics 


Tools  and  Equipment: 

a.  .Auto  transformer  0-130  V 

b.  Powetf-  transformer  110-220  Vt 

c.  4  silicbn  diodes  1N914 

d.  1-lOJc,  IW  resistor 

e.  Multiltnetter  , 
f«  Oscilloscope 
g.  Graph  paper 


ERIC 
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ESTIMATED  LAB  HOURS  a 
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Performance  Objective  (CRM) 


tnanp^ 

ierprpp€ix 


Given  tl^er  prppeir  coiiq;)omnts #  the  student  will' construct  a  half^wave, '£ull*^avei 
LJ^K^ltage  aoubler  circuity  and  Indicate  current  flow  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  }a%\  given  a  performance*  test  to  assess  their  ability 

to  construct  rectifiers. 

\       •  ■ 

b.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
calculating  the  avairage  DC  voltage  of  rectifiers. 

i 

^  c.    Use  resources  provided  in  the  In,structional  Materials  section  on  the 
previous  page.  ^  ^ 

d.    Mai vino #  Electronic  Pr^n^iples  * 

er    Miller  and  Culpeppe£#  iixperiences  with  Electronics 

Reading  Skills  '  * 

a.  Recognize  main  ideas #  details #  seuqnce  of  events  and  cause 
and  effect  relationships  ^ 

b.  Follow  directions 

c.  Make  predictions #  generalizations  and  comparisons 

d.  Draw  cor\(7lu8ioAS 

e«    Interpret  graphic  information 

f .  Interpret  instructions 

g.  Recognize  relevemce  of  data  ^ 

h.  Recognize  appropriate  reference  reaousCces'  *  ^ 

i.  Locate  information  in  reference  materials 
Math  Skills 

u.    Whole  number  manipulation 

b.    Decimar^and  fraction  usage  and  conversions 

c«    Metric  conversions 

d.    Algebra  ^  ^ 

e«    Ratios,  proportions #  amd  pqrcents 


^  304 


VII-128 


\ 


EVALUATION  Of  PERtoRMANicF 


Performance  Objective  (CRM) 


1 


•  J? 


b. 
c. 


SuggestecJ  Testing  Aqtivlties  And  Resources 

\ 

Problem  Solving  Skills  , 

a.    Recognize  main  ideas,  details,  sequeWe  of  ovents,  and  cause 
and  effect  rel  itionships 
Re^cognize  appropriate  reference  soufces 
Locate  information  in  reference  mi^rials 

d.  Estimate  owtcoroes,  with  or  witHovic  units  or  measurements 

e.  Draw  conclusions  ^  * 
f Recognize  relevance  of  data 

g.    Make  predictions,  generalizations  and  comparisons  ^ 
Communication  Skills 
a.    Course  sentences 
organize  information 
Interpret  aural  corainunications 
Comi^ose  oral  directions  and  questions 
e.    Use  formal  cind  informal  speaJcing  styles 


c. 
d* 


VII--129 


\ 


\ 


/ 
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/ 


f  ASK  Og  UNIT  COMPETENCY  '  Pfal^P6RMAKiCe  STATfeMElMT  '  ^ 


BE~ai    Identifying  and  analyzing  filters 


Identify  and  Malyze  filters. 


INSTRUCTIONAL  ACTIVITIES 


Provide'  Information  On: 


a, 

( 

b. 

d. 
e. 
f. 

g. 

h. 
i. 

j. 
k. 
!• 
m. 
n. 


Filters 

1.  Purpose 

2.  Capacitor 

3.  Pl-section 
4,.  L-section 

! Ripple  • 
Bleeder  resistor 
Voltage,  regulation  • 
Percent  regulation 
DC  (direct  current) 
Ac  (alternating  current) 
Wave  ohapes 

Symbols  associated  with  filters 
Diodes 

Transformers 
Capaci^rs 
Resistor^ 


Current  flow 


Provide  Piamonstration  on: 


*ta.    Basi/;?  filter  configurations 

b.  Calculating  rippie  factors  and  percent 
regulation 

c.  Wave  shapes  using  the  oscilloscope 

Provide  Practical  Applicati^  j 

a.  Constructing  and  testing  a  capacitor 
filter  circuit 

b,  -Constructing  and  testing  a  Pl-section 

filter  circuit 


Textbooks; 


INv  •  RUCTIONAL  MATERiAl  S 


a. 


Grob,  Basic  Electronics 
Matt,  Electricity  and  Basic 
Electronics 

MAVCC,  Basic  Electronics  2 

Singer  and  Forster,  Basic  Mathematics 

for  Electricity  and  Electronics 


Tools  and  Equipment: 


a. 

b. 

c. 


d. 
e. 
f . 

h. 


Low  fJower  filament  transformer 

(120  V  primary) 

4-siiicon  diodes  1N914 

1-lOK,  1/2  watt  resistor,  l-lKl/2 

watt  resistor,  2-20  microfarad 

capacitors  25WVdc  or  greater  ' 

Multimeter 

Oscilloscope 

Graph  paper 

1-270  ohm  :.*esistor  ^ 
Variable  power  supply 


/ 
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EVALUATION  OF  PERFORMANCE 


^       Performance  Objective  (CRM) 

Glvan  a  wrlttan  exam,  the  student  will  identify  the  three  basic  types  of 
filter  configurations,  calculate  ripple  faci^ors,  and  sketch  voltage  wave 
shapes  with  60%  accuracy. 


I  ' 


Sug^ste^i  Tesfing  Activities  And  Resources 

a.  /The  students  should  be  given  a  written  test  to  assess  their  knowledge  of 
/  filters. 

b.  The  students  should  be  given  a  performance  test  to  assess  their  ability 
to  construct  and  t^st  the  three  basic  filter  configurations. 

c.  Use  resources  provided  in  the  Instructional  Hatei.ials  section  on  the 
previous  page  •  ^  ^ 

d.  Malvino^  Blectronlc  Principles 

o.    Miller  emd  Culpepper^  Ejcperlences  with  Electronics 
Reading  Skills 

a.  Peoognlse  nain  Ideas ^  details^  seque^ince  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions;  generalizations  emd  coinparisons 
d*    Draw  conclusions 

e.  Interpret  instructions 

f «    Recognize  relevance  of  data 
g«    Recognize  appropriate  reference  resoxurces 
h.    Locate  infomatlon  in  reference  materials 
Math  Skills 

a.  Whole  nxsnber  manipulation 

b.  Decimal  £md  fraction  usage  and  conversions 

c.  Metric  conversions 

d.  Algebra 

e*    Ratios^  proportions  I  aaid  p^rcehts 


/ 
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EVALUATION  Qf  PERFORMANTF 


Performance  Objective  (CRM) 


■  ; 


Suggested  Testing  Activities  And  Resources 

Problem  Solvlnq  Skills 

a..  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 
Recognize '•appropriate  reference  sources 
Locate  informe^tion  in  reference  materials 
Estimate  outcomes.,  with  or  without  units  or  measurements'* 
Draw  conclusions 
Recognize  relevance  of  data 
Organize  data  into  graphics 

Make  predictions,  generalizations  and  comparisons 
Communication  Skills 
a«    Con^se  sentences 
Organize  information 
Interpret  aural  communications 
Con?)03e  oral  directi^Aa  and  questions 
Use  formal  and  informal  speaking  styles 


b. 
c. 
d. 
e, 
f. 

g. 

h. 


b. 
c. 
d. 
e. 


TA^K  OR  uNirgoK^prffRgr^ 


FP-Ol  Identifying  safety  precautions  when 

working  on  hydraulic/pneumatic  systems 


Identa fy  safety  precautions  /hen  working ' 
on  hydraulic/pneu«}atic  sy^'tems.  , 


Provide  Informatinn  on 


a.  Safety  hazards 

b.  Safe  practices 


Provide  Demonstration  On; 

a.    Potential  hazards 

b»   Safe  practices  in  the  lab' 

Provide  Practical  Application  On." 

Demdnstrating  safe  practices  in  the  iL 


) 


) 


INSTRUCTIONAL  MATERIAI  R 


Textbooks ; 

a.  MAVCC,  Hydraulics 

b.  Parker/Hannifin,  Fluid  Power 
Pippenger  and  Hicks,  Industrial 
Hydraulics  ~ 
Vickers,  Industrial  Hydraulic  Manual 


Studeh>>4lanuals 


MAVCC 

$  Hydraulics  * 

Tools 

andf  Equipment 

Hydrauii^pneumatic  system  tirainer 


3  » 


3  ,  ESTIMATED  CLASS  HOURS  i  ESTIMATED  LAB  HOURS 

^  VII-;L35 

ERIC  "^^^ 


:VALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 

Given  a  tour  of  the  hydraulics/pneumatics  lat,  the  student  will  identify 
potential  safety  hazards  with  100%  accuracy* 


/ 


Suggested  Testing  Activities  And  Resources  ^ 

a.  Studei^ta  should  be  given  a  written  test  to  assess  their  knowledge  of 
safety  rules  in  the  lab. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page*  ^ 

Reading  Skills 

a.  Recognize  main  ideas,  deV^ils,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisions 

d. -    Draw  conclusions  *    '  '  ^  *  ' 

e.  Recognize  relevance  of  data  '  )  *  ' 
Problem  Solving  Skills  \ 

Recognize  main  ideas ,  details,  sequ^ce  of  ^events  and  cause  and  effect 
relationships 

b.  Draw  conclusions  ,^ 

c.  Interpret  non-graphic  information 

d.  Recognize  relevance  of  data  % 

e.  Make  predictions,  generalizationis  and  comparisons 
Communication  Skills 

a.  Compose  sentences 

b.  Organize  information  '  * 
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/ 


TASK  OR  UNIT  


PP-02    Defining  hydraulics  and  pneumatics 
V  ■ 


iDefine  hydraulics  and  pneumatics. 


Provide  Infbnnation  On; 

a*    Brief  definition  of  hydraulics 
Brief  definition  of  pneumatics 
c.    Advemtages  and  disadvantages  of' 
.  hydraulics  and  pneumatics 


Provide  Demonstration  On; 

Systems  which  utili;je  hydraulics 
and  pneumatics?  * 


Texfeooks : 


INSTRUCTIONAL  MATERIALS 


a.  MAVCC,  Hyiraulics 

b.  Parker/Ha'nnif  in , 


Fluid  Power 


Student  Manuals: 


MAVCC,  Hydraulics 


c;    Pippenger  and  Hicks,  Industrial 

Hydraulics 
d.    Vicker'3,  I^idustrial  Hydraulic 

Manual 

A/Va; 

Parker/Hannifin,  "Fluid  Power'* 
(TR)  (ST) 


ESTIMATED  CLASS  HOURS  ^ 


ESTIMATED  LAB  HOJRS  i 
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1 ; 

_^    -4— 

EVALUATION  OF\PERFOflMAfEE 


Performance  Objective  (CRM)        -  J       .  ' 

GiVen  a  hypothetical  ^^^rking  environment)  the  student  will  list^the  advantngea 
and  disadvantages  o^^  hydraulic  and  sneuinatic  systems  w^th  90%  accuracy. 


V  / 


\ 


I 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess' ^heir  ability  to 
explain  briefly  the  definitions  o£  hydraulics  and  pneumatics. 

Use  resources  providec\in  the  Instructional  Materials  section  on,  the 
previous  pogQ. 

• 

Reading  Skills' 

a*    R^qogqize  main  ideas,  details,  sequence  of  events^ 2md  cause  and  effect 
relationships 

b.  Make  prediptions^  generalizations  and  comparisons  ^ 
c«    Draw  conclusions 

d.    Recognize  I  relevance  of  data 

e«    Recognize  appropriate  reference  sources  ^ 
f •    Locate  information  in  reference  materials 
Problem  Solving  Skills 

a.  Recognize  main  ideas ,^ details,  sequence  of  events  and  cau^e  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions  ^ 
^e.    Interpret  non-graphic  information 

f .    Make  predictions,  generalizations  an^  comparisons 
Communication  Skills  ^ 


a.  Compose  sentences 

b.  Organize  information 
Write  paragraphs 
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Explaining  the  principles  of 
hydraulics  and  pneumatics 


Explain  the  principles  of  hydraulics 
and  pneumatics V  ' 


Provide  Inforroatjlon  On^ 


INSTRUCTIONAL  AGTIVITIgR 


a,  »  Relation  between 
'  !•  Force 

Weight  and  ipass 
Pressure  ^ , 


•2. 
3. 
4. 
5. 
6, 


b. 
c. 


Area 
Volume 
Speed  ^ 
Power  and*  work 

Energy  in  hydraulic  and  pneumatic 
systemsf '     '  , 
1.    Potential  energy 
Kinetic  energy 

a.  Mechanical 

b.  Electrical 

c.  Heat 

Diffusion  of  energy 
Physical  laws  in  hydraulic  and 
pnexamatic  systems 
!•    Pascal's  Law 

2.  Bote's  Law 

3.  Ch^les^'  Law 


2. 


3,. 
4, 


Provide  Demonstratitan  Qn. 
* 

a.    Function  of.  basic  hydraulic/pneumatic 
system"'     j  ' 

•b.    Disassetnbli^ig,  cleaning  and  reassembl- 
ing a  hydraulic/pneumatic  jack 
(t  ■  . 

Provide  Practical  ApplicAi-Snn 

f 

a.  Using  measurement  instruments    ,  ^ 

b.  Reading  measurement  instruments 

c.  Distinguishing  between,  lifting  and  ' 
lowering  a  hydraulic/pneumatic  jack 


(continued  on  next  page) 


Textbooks: 


a.    Manufacturer's  ffianual 
b-    MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  P^er 

d.  Pippenger  and  Hicks,  Industrial 
Hydraulics  '  ~ 

e.  Vickers,  Industrial  Hydraulic  Manual 

A/Vs:  ^ 


a.     MAVCC,   ••Hydraulics"  (TR) 
I?*    Parker/Hannifin,  "Fluid  Power" 
(TR)  (ST) 


Student  Manuals:  * 
MAVCC,  Hydraulics 
Tpola.  and  Ec(uipinentt 

a.  Hydraulic/pneumatic  jack 
b*    Hand  tools 

i  n    #1  111  , 


Hydraulic 


Lirtt  free  :  ags 


luid 


\ 
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TASK  OR  UNIT  COMPETEHgY 


INSTRUCTIONAL  ACTtVITIES 


Provide  Infonpatlon  Ont 
(continued) 

4.  Ideal  Gaa  Law 

5 •  Bernoulli • s  principle  ' 

6.  Mechanic^  advantage*  and  efficiency 
Q.    Properties  oi^  fluids  in  hydraulics 

1.  Separation  of  liquids  and  gasses 

2.  Viscosity  and  compressibility 

3.  iluid.  flow  in  pipes 

4.  ,  Density  and  specific  gravity 
f.  Measuraments 

1«    /Onits  of"  measuxtsnent 
2.    Instrvonents  of  neasure 
^         a«    Pressure  ^  , 

b.  Plow  rate  ^ 

c.  f^ec^erature 


INSTRUCTIONAL  MA^kHIALS 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS. 


VlI-140 
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Performance  Objective  (CRM) 


Given  the  basic  scientific  principles  pertaining  to  the  transmission  of  energy 
and  power  by  a  hydraulic  •and  a  pneumatic  system,  the  student  will  explain  the 
principles  with  100%  accuracy. 


SuggesteiJ  Testing  Activities  And  Resources 

^j/sitvAentB  should  be  given  a  written  teat  to  assess  their  knowledge^pf 
energy  types,  Pascal's  Law,  Boyle's  Law,  Charles'  Law,  the  Ideal  Gas 
Law  and.  Bernoulli^?  principle. 

b.  Use  resources  pffovidod  in  the  Instructional  Materials  seccio.i  on  the 
previous  page. 

\ 

Reading  Skills  ^ 

a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 

relationships      .  • 
Lr     Draw  conclusions 
jc.    Recognize  relevance  of  data 
d*    Recognize  appropriate  reference  sources 
e.    Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  aiKi  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  numbel:  manipulation 

d .  Algebra 

e.  squares  and  square  roots 

f .  Apply  formulas  ^ 

g.  Identify  points  on  cartesian  coordinates 
Problem  Solving  Skills  '  . 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources     \,  ^ 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 
g*    Interpret  graphic  data 
Communication  skills 

a.  Compose  sentences  ^ 

b.  Organize  information  f 

c.  Write  paragraphs 

VII--141 
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FP-04    Identifying  fluid  power  syirbols 


Identify  fluid  power  symbols. 


Provide  Information  On 


a.  Symbols 

''b.v*  Lines  •  "       *  *, 
1.  Workikng 
*2,  Pilot 

3,  .Drain     "  .  • 

4,  Joining  (connected) 

5,  Crossing 

c .  Re'servoir 

d.  Pump 

e.  Cylinder 

f .  Directional  valve  anci  operation 

g.  Check  valve 


h«  Envelope 


Provide  Demonstration  On: 

Fluid  power  symbols 

Provide  Practical  At?plication  On; 

Identifying  symbols  on  a  fulid  rower 
scheLatic 


INSTOUCTIQNAL  MATERIAL^ 


Textbooks  t 

a,  Manufacturer *s  manual 

b,  MAVCC,  Hydraulics 

c,  Parker/Hannifin;  Fluid  Power 

d,  Pippenger  and  Hicks,  Incjustrial 
Hydraulics 

e,  Vickers,  Industrial  Hyjraulics  . 
,  Manual 

A/Vs: 

a,  Bobbs  -  Merrill,  "Fluid  Power"  (TR) 

b,  MAVCC,  "Hydraulics"  (TR) 

c,  Parker/Hannifin,  "Fluid  Powei^" 
(TR)  (ST) 


Student  Manuals: 
MAVCC,  Hydraulics 
Toolk  and  Equipment? 

a.  Types  of  accessories 

b.  Hydraulic  system  trainer 

c.  H^nd  tools 


ERIC 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  a  fluid  power  schsmatic,  the  student  will  identify  all.  of  the  symbols 
with  100*  accuracy.  ,  " 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
matching  fluid  power  symbols  to  their  definitions. 

be    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^      ,  " 

Reading  Skills 

a.  Recognize  main  Ideas,  details,  sequence  of  events,  and  cause  and  effect 
relationships 

b.  Follow  directions  •  * 

c.  Interpret  graphic  Irfformatlon 
d«  ^  Interpret  lnstructlo::s 

e.  ^    Recognize  relevance  of  data 

f •    Recognize  appropriate  reference  resources 
g.    Iiocate  Infomatlon  In  reference  materials 
Math  Skills    '     .  ^ 
a.    Scientific  and  engineering  nota,tlon  ^ 
be    Interpret  grapMc  data  / 
Problem  Solving  Skills 

a.    Recognize  main  Ideas,  details/  sequence  of  events  and  cause  and  effect 
relationships  . 
Recognize  appropriate  reference  sources 
,Ce    Locate  Information  in  reference  materials 

d.  '  Recognize  relevance  of  dat^  « 

Organ^ize  data  Into  graphl9ik  * 

f .  Interpret  graphic  data 
Communication  Skills  *  ,  ' 

lu    Organlzj^  Infdrmation  '  , 


417 
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PP-05    Reading  ,hydrauHc  and  pnevBiatic 
schematic  diagrams 


Read  hydraulic  and  pneumatic  schematic 
diagrams. 


INSTRUOTIONAL  ACTIVITIES 


.  Provide  Information  Qnt 

•  a.    Con^nents  and  types  of  hydraulic 
and  pneumatic  systems 

b.  Terms  used  to  describe  hydraulic  and 
pneumatic  systems  ^ 

c.  Symbolic  used  to  depict  components 
in  hydraulic  and  pneudftic  systems 


Proviciie  Demonatration  0ns 

0 

a.  Symbols 

b.  Types  of  diagrams 
'        i:  Pictorial 

2 .  .  Cutaway 
3*  Schematic 

Provide  Practical  Application  On* 

Identifying  symbols  on  a  hydraulic  and 
a  pneumatic  diagram 


INSTRUCTIQNAI  MATPPIAI-Q 


/ 


Textbooks ; 


a.  MAVCC,  Hydraulics 

b.  Parker/Hannifin,  Fluid  Power 

c.  Pippenger  and  Hicks,  Industrial 
Hydraulics  "~~ 

d.  Vickers.,  Industrial  Hydraulics  Manual 

a.  Bobbs  -  Merrill,  "Fluid  Power"  (TR) 

b.  MAVCC,  "Hydraulics"  (TR) 

c.  Parker/Hannifin,  "Fluid  Power"  (TR) 
(ST) 


Student  Manuals: 
MAVCC,  Hydraulics 
Tools  and  Equipment; 

Types  of  hydraulic  and  pneumatic  diagrams 


I  ESTIMATED  CLASSHOURS           .   '    ESTIMATED  LAB  H06rS  3  ^ 
-  =3        *   1 
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Performance  Objective  (CRM) 

* 

Givan  hydraulic  and  pneumatic  diagrams,  the  student  will  interpret  the  diagrams 
with  100%  accuracy • 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a^  performance  test  to  assess;  their  ability  to 
distinguish  among  pictorial^,  cutaways  and  schematics. 

b.  Use  resources  prbvided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 
•  a.    Follow  direction-;  ^ 

b.  Interpret  graphic  information 

c.  Recognize  appropriate  reference  resources 

d.  Locate  information  in  refereajce  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Organize  data  into  graphics 

c.  Interpret  graphic  data 
Problem  Solving  Skills 

a»    Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Organize  data  into  graphics  . 

d.  Interpret  graphic'  data 
Communication  Skills 

a.    Organize  information  ^ 


4  9 
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I'AsK  OR  UNIT  COMPEtENCV  PkftPOftMAKICe  STATfeMgNT 


FP-06    Recognizing  hydraulic  system 
basic  components 


i^ecognize  hyarauiic  system  basic" 


^components. 


b. 


Basic  components 

1.  Reservoirs 

2.  Line&,  fittinga,  and 
couplers 

3.  Fluids 

4.  *  Filters 

5 .  Pumps 

6.  Valves 

7.  Cylinders  *^ 

8.  Seals 

9.  Motors 

10 •  Accessories 

The  description  of  each 

component 

The  purpose  of  each 
componer"" 


Provide  Demonstration  On; 


The  basic . COTiponents  of  a  hydraulic 
system 

Provide  Practical  Application  On: 

Identifying  basic  components  of  a 
hydraulic  syst;fem 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a.     MAVCC,  Hydraulics 

b*     Parker/Hannifin,  Fluid  Power 

c.     Pippenger  and  Hicks,  Industrial 

Hydraulics 
d^.     Vickers,  Industrial  Hydraulic 

Manual 


Student  Manuals: 
MAVCC,  Hydraulics 
Tools  and  Equipment : 

a.  Hydraulic  System  trainer 

b.  Basic  hydraulic  components 

c.  Diagrams  of  hydraulic  basic 
components 


ESTIMATED  CLASS  HOURS 
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EVALU/mON  OF  PER^^RMANGE 


Performance  Objective  (GRM)  V 

Given  basic  components  of  a  hydraulic  system,  the  student  will  identify  each 
component  by  name  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a/  Students  should  be  given  a  perfo^jance  teat  to  assess  their  ability  to 
describe  briefly  each  component* 

b.  Use  resources  provided  in  the  Instunwrtional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.    Follow  directions 

b«    Draw  conclusions 

c.  Recognize  appropriate  reference  resources 

d.  Locate  information  in  reference  materials 
Problem  Solving  Skills  * 

a.  Recognize  appropriate  reference  sources  ^ 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Interpret  non-graphic  information 
Communication  Skills 

a.  Interpret  aural  communications 

b.  Compose  oral  directions  and  questions 

c.  Use  formal  and  informal  speaking  styles 


4n 
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FP-07  Recognising  pneumatic  system  basic 
^  components 


Recognize  pneiamatic  system  basic 
con^onents 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  Ons 


t  * 


\ 


Basic  con^onents  * 
1.    Lines,  fittings  and  couplers 

Filters r  regulators,  lubricators, 
and  air  treatment  devices  ^^^^ 
Centre  ssors 
4  •  Valves 
5 •  Cylinders 
Seals 
Motors 
8*  Accessories 

The  description  of  each  con?>onent  by 
manufacturer 
c.    The  purpose  of  each  conponent 


2. 


3. 


6* 
7. 


Provide  Demonstration  On  ■ 

The  basic  components  of  a  pneumatic  system 

Provide  Practical  Application  Cm 

Identifying  basic  con^nents  of  a 
pneumatic  system 


INSTRUCTIONAL  MATERIAL 


Textbooks:  ^ 

Parker/Hannifin,  Industrial  Pneumatic 
Technology  "  ^— 


Tools  and  Equipment: 


a.  Pneumatic  system  trainer 

b.  Basic  pneumatic  components 

c.  Diagrams  of  pneumatic  basic  con^jonents 


ERIC 


r  ESTIMATED  CLASS  HOCJRS 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  basic  Components  oT  a  pneumatic  system,  the  student  will  Identify 
each  component  by  name  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 


students  should  be  given  a  performance  test^to  assess  theif"  abix^ty  tc 
describe  briefly  each  component. 


b.    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  pr 

Reading  Skills 

a«    Draw  conclusions 

b.  Recognize  appropriate  reference  resourcp^ 

c.  Locate  information  in  reference  materials 
Problem  Solving  Skills 

a.  ,  Recognize  appropriate  reference  sources  / 

b.  Locate  information  io  reference  materials 

c.  Draw  conclusions  ^ 

d.  .Interpret  non-grapluc  informat'ion 
Communication  Skills 

a.  Interpret  aural  communications 

b.  Compose  oral  directions  and  questions  * 

c.  Use  foannal  and  informal  speaking  styles  ^  ^ 

♦  '     *  - 
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TASK  OR  UN!T  (jQMP^TCNnv 


M-Ol    Perfo^ng  scientific  calculations  Perform  scientific  calculations. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 
b. 
c. 
d. 
e. 


f . 


Scirjitific  notation 
Engineering  notation 
Binary  system 
Law  of  exponents 
Trigonometry  functions 

1.  Sine 

2.  Cosine 

3.  Tangent 
Logarithm 
Calculator 

1.  Data  keys 

2.  Function  keys 
3»  Register 


Provide  Demonstration  Onj 


a. 
b. 
c. 
d. 


The  use  of  electronic  calcuJators 
Scientific  and  engineering  notition 
The  use  of  trigonometric  functions 
Logarithms  and  using  logarithm  cbiirts 


Provide  Practical  Application  On: 

Using  a  calculator  to  per.'om  scientific 
calculations 


INSTRUCTIONAL  MATERIATs" 


Textbooks t 


a*  MAVCC,  Basic  Electronics  1 
b.  MAVCC,  Basic  Electronics  2 
G.    Singer  anH  Forster,  Basic  Mathematics 

for  Electricity  and  Electronics  ' 
d.-  Texas  Instruments,  The  Great  ^ 

International  Math  on  Keys  Book 


.1 


Tools  and  Equipment: 

a.  Calculator 

b.  Logarithm  chart  " 

c.  Trigonometric  functions  chart 


ERIC 
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Performance  Objective  (CRM) 

0 

Given  a  variety  of  scientific  problens  and  an  electronic  claculator,*  tJie  student 
will  confute  the  correct  solutions  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources  ^ 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
trigonomeitric  fuiyctions* 

b.  Students  should  be  given  a  written  test  to  assess  tj^eir  knowledge  of 
scientific  and  engineering  notation.  ^ 

c.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
use  an  electronic  calcjilator  properly. 

d.  Use  resources  provided  in  the  Instructional  ^Jaterials  section  on  the 
previous  page. 

e*    Matt,  Electricity  and  Basic  Electronics 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Law  of  exponents 

c.  Logarithms 

d.  rrigonometxry 

1.  Sine 

2.  Cosine , 

3.  Tangent  '      ,  ^ 
*e.    -Ratios,  prof>ortions  and  percents 

f.    Fractions  and  decimal  usage  and  conversions 
gn    Whole  number  manipulation 

h.  Algebra  y 

i.  Metiric  conversions 


IS 
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EVALUATION  OF  li>ERFORMANCE 

Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources 

ileacilnq  Ski  Lis 

a.  Follow  directions 

b.  Draw  conclusions         \  "  . 

c.  Interpret  instructions 
Recognize  appropriate  reference  resources 

e.    Locate  infonoation  in  reference  lAaterials 
Problem  Solving  Skills  / 

a.  Recognize  appropriate  reference  sources 

b.  Locate.^infomatipn  in  reference  materials 
Coiwnuni cation  Skills 
a.^  Organize  information 


\ 
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la. 


c. 
d, 
e. 
f. 

h. 


Levers 

1.    Plrst  class 
2«    Second  class 
'~3V  ^Tfii^rd^IasF^" 
The  fulcrum 
Effort  force 
Resistance  force  ^ 
Mechanical  advantage 
Ratios  and  fractions 
English  metric  conversions 
Measurement        -  . 
Factoring  • 


Provide  Demonstration  On> 

a.    Computing  the  mefchanical  advantage 
of  the  lever  using  ratios  and 

-   ^-^frjfetiono—  ^  - 

h.    The  mechanical  advantage  of  the 
lever  by  manipulating  .the  fulcrum 
and  weights* 

Provide  Practical  Application  om 

using  the  three  classes  of  levers  to 
gain  a  mechanical  advantage 


Textbooks: 

a.  Bond  and  MacDonald,  Power;  Mechanics 
of  Energy  a   

b.  Olivo  and  Olivo,  Fundamentals  of 
Applied  Physics  * 


Tools  and  Equipment: 

a.  Balance  lever 

b.  Triangular  fulcrum 

c .  Weights 
d •  Ruler 


'  ESTIfy?<ATED  CLASS  HOulf 
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EVALUATiON  OF  reRTORMSSiiCE 


V 

Performance  Objective  (C^M) 


Glv«n  a  diagram  containing  variouiLj-evars  with  a  specif i^fi  resistancs  force, 
the  student  will  identify  the  effort  iforoe  with  100%  accuracy. 

% 


Suggested  Testing  Activities  And  Resources 

a.  students*  should  bcr  given  a  written  test  to  i^tssess  their  KQpwledge  of 
the  mechanical  advantage  of  the  lever, 

b.  Students  should  be  given  a  performance  test  to  auBBBU  their  ability  to 
construct  the  three  classes  of  le*^rs« 


c.  Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous  page. 

f  ^  «  ' 

\  Math  Skills 

Ratios  I  proportions  and  percents 
b.    Measurement  ^ 
c*   Fraction  and  decimal  usage  and  conversions 

d.  *^  Whole  number  manipulation  ^  . 
^      ^                               e.    Metric  conversions  * 

f.  Algebra 
Reading; Skills 

a.  Follow  directions 

b.  Draw  conclusions 
c«    Interpret  graphic  information 

d.  Recognise  appropriate  reference  resources 

e.  Locate  information  in  reference  materials 
Problem  Solving  Skills 

a.  Recognise  appropriate  reference  sotirces     

b.  Locate  information  in  reference  materials 
Ct    Estiiqate  outcomes  #  with  or  without  measurements 
d.    Draw  conclusions 
Communication  Skills 


a.  CawpoBB  sentences 

b.  Organize  information 

c.  Write  paragraphs 


/ 
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lASk  flR  UMI  f  COM«TeKlcy 

M-03   Using  th«  l«ver 


Uaa  th«  l«v«r. 


ProvlJq  infotaatlon  dn 


a. 
b. 
c. 
d. 


First  claBs.iavars 
Second  class  Isvers 
ihird  class  levsrs 
Mechanical  advantage 
1*  Force 

Distance  noved 
Length  of  lever  am" 
Fulcruia 
Resistance 
Effort   . , 
Ratios 


2. 
3. 
4. 
5. 
6. 
7. 


t 


Provide  Denonstration  f>i> 

a.  Using  first  class- levers  to  increase 
force 

b.  Using  second  class  levers  to  gain 
strength 

c.  uaing  .thirt.cla«rtevers  to  gain 
•peed /and^istance 

Provide  Practical  Application  Qn» 

Using  loVers  to  gain  mechanical  advantage 
in  robotic  ams  and  hydraulic  hoists 


Textbooks  t 

a«    Bond  and  MacOonald,  Power » 


of  Energy 
b.    olivo  and  Olivo,  Fundamentals 
of  Applied  Physics" 


Mechanics 


Tools  and  Equipment t 


a.  Power  experimenter  trainer 

b.  Calculator 

c.  Various  examples  of  levers 


ERIC 
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Performance  Objective  (CRM) 

Given  a  poMr  ex^rlsmitor  ccmtalnlng  achuiatlcs,  dlagrasui  and  mat«rlala,  tha 
■tudaht  ^111  identify  and  conatruct  tha  thraa  claaaaa  o£  lavara  with  100» 
accuracy*        •  ' 


Suggested  Testing  Activities  And  Resources 

a.  Studanta  should  ba  givan  a  p«r£otmance  taat  to  aaaaaa* their  ability  to  uaa 
tha  three  claaaaa  of  ^avera  to  gain  a  nachanical  advantage. 

\      •  ^ 

b.  Stv^anta  should  ba  given  a  p^rfonwnce  test  to  aaaeaa  their  ability  to  * 
conatruct  the  three  dlaaaea  of  levers*  -  •  ^ 

Hath  Skills  '  •  ^ 

T.    C^ani^e » dSlfea  into  tables ,  charts  and  graphs 

b.  Algebra  / 

c.  ^Decimals  and  fractions  usage  and. con vers ions  , 

d.  Vholm  nxaober  manipulS^ion  *  ^ 
iteadinq  Skills                   '                                        '  • 
a«    Interpret  graphic  infomatian 

b*    mtetpret  instructions  . 

c.  Locate  information  iiS  reference  materials 
Problem  Solving  Skills 

a.  Recognize  cause  and  effect  rt tat lonships 

b.  Locate  infinaatioii  in  reference  materiala 
c«    Draw  concluaions 

d.  Make  predictions,  generjilizations,  and  con5)arisons 
CoBPunication  Skilla 

au    Organize  information 

b*    Interpret  aural  coxnmunications 

c.  ^.Catspoue  orad  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  C0M(i€T£N(5V  '       '  PERPOftMAKiCg  STAV^Kilf  NiY 


M-Q4    Calculating  the  UMl^hanlcal  advantage 
/ .  of  the  wheel  and  axle 


Calcti^ate  the  mechanical  advantage  of  the 
wheel  and  axle.  ^  ' 


Provide  Infonnatlon  Ont 


a. 


b. 

d. 
e. 

g» 

h. 

j. 


Hie  wheel  and  axle  ^ 

1,  ?o  tranrmit  force 

2.  To  produce  a  change  in  apeed 
The  radius  of  a  circle 

The  t:irc\inference  of  a  circle 

Tl^e  diameter  of  a  circle 

The  fulcrum 

Claaa  one  levers 

Mechanical  advantage  ^ 

Ratios  and  fractions 

Isinglish  to  metric  conversions 

Heasurement 

Factoring 


Provide  Peaonstratior  Onx 

a«    How  a  wheel  and  axle  id  used  to  gain 

mechaidcal  f ^      by  using^ Tiitipa,.  and.. 

fractions 
b.    How  a  wheel  and  axle  is  used  to 

produce  a  change  in  speed  by  using  • 

ratios  and.  fractions 


ProvidiB  Practical  Application  Ont 

Using,  the  wheel  and  axle  to  transmit 
force  and  cheui^e  speed 


a*    Bond  euid  MacDonald^  Pow 


Mechanics 


of  Energy 
b.    Olivo  and  Olivo^  Fundamentals 
of  Applied  Physics 


a*    Wheels  and *akles 
b*    Rope  or  wire 
cv\  {^eights 
d.    Spring  balance 
e • >  Measuring  rule 


ESTIMATED.  CLASS  HOURS   *  ESTIM»\TED  LAB  HOURS  2 

J  /  '        '   • 
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EVALUATION  OF  PEfyORMANGE 


Performance  Objective  (CRM) 

Glvttn  a  diagram  containing  several  different  di^met^ni  of  wheels  and  axles # 
the  student  will  calculate  the  mechanical  advantage  ^Utth  100%*  acojiracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  %n:itten  test  to  assess  their  knowledge  of 
^  the  mechanical  advantage  of  the  lever. 

f  ♦  » 

b.  Students  should  be  given  a  performance  test  to  assess  their  ability 

to  apply  the  wheel  and  axle  to  transmit  force  and  to  produce  a  change  ^ 
in  speed. 


C. 


Use  res6urce8  provided  in  the  Instructional  Materials  secti^on  dn^'the 
previous  page. 


Reading  Skills 

a.  FollowYlirections 

b.  Make  predictions  #  generalizations  ^d  con^arisens 

c.  Draw  conclusions 

d.  Interpret  gri^hic  information 

e.  interpret  instructions 

f.  Recognise  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills  ' 

a.  Ratios #  proportions  and  percent s 

b.  Fractions  ^d  decimals  usage  and  conversions  i 

c.  Squares  and  square  roots 

d.  i^ply  formulas  ^ 

e.  *  Interpret  graphic  d^at a  ^ 

f .  Identify  geometric  relations  and  properties 
Problem  Solving  Ski^lls 

a.  Recognzie  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Estimate  outcomes^  with  or  without  units  or  measurements 

d.  Draw  conclusions 

e*    Recognize  relevance  of'  data 
f.    Interpret  graphic  data 

g«    Make  predictions  #  genera}.iz^tions  and  con^arisons 
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Suggested  Testing  Activities  And  Resources 

Cownunl cation  Skilla 

Course  sentences 

Organize  information 
c.    Write  paragraphs  % 


VII-161 
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M-05    Using  the  wheel  and  axle 


Use  the  %rtieel  and  axle. 


Provide  Information  Ont 


a. 
d. 


Wheels  and  axles 

Levers 

Fulcruns 

Mechanical  advantage 
1.  Ratios 
2 •  Torque 
3 •  Speed 

4.  Force 

5.  Distancj  moved 

6.  Resistance 

7.  Effort 
8*  Diameter 

9  •  Circumference 
Gears 

V  velt  assemblys  ' 
Roller  chain  assemblys 
Sprockets 
Timing  belts 


INSTRUCTIONAL  ACTIVITIgT 


Provide  Demongtratlon  Ont 

a.  Using  the  wheel  and  axle  to  increase 
force 

b.  Using  the  wheel  and  axle  to  increase 
speed  . 

CT.    Using  the  wheel  and  axle  to  change 
direction 

Provide  Practical  ApAication  On.. 

a.  Using  the  wheel  ai«  axle  in  the  form 
of  gears  in  ^ear  b^s,  metal  lathes, 
transmissions  and  telr  axle  assemblys 

b.  Using  V  belts  used  in  drill  presses, 
washing  machines  and  other  machinery 


Textbooks: 

a.  Bond  and  MacOonald,  Power;  MBchanics 
of  Energy  "  ~ 

b.  Olivo  and  Olivo/,  Fundamental  of 
Applied  Physics  ~" 


INSTRUCTrONAL  MATgRIAl 


Tools  and  Equipment: 


a.    Power  experimenter  trainer 

be    Various  exau5>les  of  the  wheel  and 

axle  used  in  machines 
c.  Calculator 


ESTIMATED  CLASS  HOURS  ^ 

3 
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EVALUATION  OF  PERFORMANCE 


'  Performance  Objective  (CRM) 

Glv«n  a  poMr  •jq):trlMnt€r  containing  dlagrax&s,  schtttoatlcs  and  aatarlalsi  the 
atxidant  yill  Idantlfy  and  construct  thrat  working  modala  of  the  Whaal  and  axle 
to  Incraaaa  forca,  Incraaaa  apaad  and  change  direction  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a«    Students  should  be  given  a  perfomance  test  to  assess  their  el^lty  to 

constrxict  different  versions  of  the  wheel  and  axle  to  increaae  i&rce#  speed 
and  change  direction. 

b.    Students  should  be  givin  a  performance  test  to  assess  their  ability  to  use 
different  versions  of  the  %rtieel  and  axle  to  gain  a^nechanical  advantage « 


Math  Skills 

a.  Organize  data  into  graphs,  charts  and  tables 

b.  iilgebra 

c.  Deciaals  and  fractions  usage  and  conversions 
^d.    Whole  ntxnber  naniptxlation 

Raadinq  Skills 

a.  Interpret  graphic  infonoation 

b.  Interpret  instructions 

Cm    Locate  inforMtian  ir.  reference  materials 
problem  Solving  Skills 

a.  Rscognize  cause  and  effect  relationships 

b.  Locate  in.'  ^rmation  in  reference  materials 

c.  Draw  conclusions 

d.  Make  predictions,  generalizations  and  coiqparisons 
6.    Calculate  mechanical  advantages 
Coraatunication  Skills 

a.  Orgamize  Infonaation 

b.  Interpret  aural  coianuni  cat  ions 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 


ERIC 
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M-06.  Calculating  the  mechanical  aijKrantage 
of  the  inclined  plane  and  wedge 


Calculate  the  mechanical  advantage  of 
the  inclined  p.lane  and  wedge. 


Provide  Information  On: 


a* 
b. 
c« 


d. 
e. 
f. 


h. 


Me chemical  advantage 

Slope 

Force 

1*  Resistemce 

2.  Effort 

Vertical  rise 

Ratios  and  fractions 

Right  angle  trigonometry 

Neasuipement 

Factoring 


Provide  Demonstration  On: 

Con5>uting  the  mechanical  adv^tage  of 
a  wedge  and  inclined  pl-ane  using  ratios 
emd  fractions 


Provide  Practical  Application  On; 

a.  The  use  of  an  inclined  plane  in 
the  form  of  a  ramp  to  gain  a 
mechanical  advantage 

b.  The  use  of  a  wedge  to  gain  a 
mechanical  advantage 


C± 


INSTRUCTIONAL  MATERIAL<^ 


Textbooks ; 

a.  Bond  emd  MacDonald,  Power ;  Mechanics 
of  Energy 

b.  Olivo  and  Olivo,  Fundamentals  of 
Applied  ^ysics 


Tools  and  Equipn^nt; 

a.  Adjustable  inclined  plane 

b.  Car  (model  car;  actual  car  can 
be  used) 

Spring  balance 
d.  Weights 


3m 
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ESTIMATED  CLASS  HOURS  ^ 
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ESTIMATED  LAB  HOURS  2 


i 


[  EVALUATION  OF  PERFORMANCE 


/ 

/ 


Performance  Objectlv  e  (CRM)  ^  ^ 

Given  a  diagram  containinj  several  different  wedges  an4^ inclined  planes# 
the  student  will  calculate  the  mechanical  advantage  vfith  100%  accxiracy* 


3 


■/ 
/ 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess  J^^heir  knowledge  of 
the  mechanical  advduitage  of  the  inclined  plane  and  wedge* 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

•>  *  .  . 

Math  Skills 

a.  Ratios,  proportions,  and  percents 

b.  Measurement  -  • 

c.  .    Fractions  and  decimal  usage  and  conversions  / 

Whole  number  manipulation 

Metric  conversions  1 
f •     Geometry  ^  ^      *        •  ^ 

g •    Trigonometry  c 

!•    Right  angles  ^ 

2.    Sine,  cosine,  tangent  formulas 
Table  of  trigonometric  functions 
h-    Algebra  ^ 
Reading  Skills  " 

a.  Follow  directions 

b.  Draw  conclusions  v 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Probl^  Solving  Skills 

a.  Recognize  appropriate  reference  sotarces 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data 

e.  Interpret  graphic  data 
Cotnmuni cation  Skills 

a.  Conqpose  sentences 

b.  Organ ^te  information 

c.  Write  paragraphs 
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/ 


4 


,  TASK  OR  UNlY  COMPfeTERi 

M-07    Using  th«  wedge 


INSTRUCTIONAL  ACTIVITIEir 


Provide  Information  Ons 

a.  The  Inclined  plane 

b.  Mechanical  advantage 
1 •  Slope 

2 .  Force  • 

3,  Effort 

4«  Resistance 
5.  Distance 
6  •  I^atlo 
7 .    Length  , 

c.  Right  angOt-trignometry 


Provide  Deiaonatratlon  On; 

a.  The  relationship^ of  the  wedge  and 
the  inclined  plane 

b.  Using  the  wedge  to  cut  and  pierce 

c.  Using  the  wedge  to  apply  force  and 
pressure 

Provide  Practical* Application  On, 

«.    Using  the  w«dge  gear  in  washing 

machine  agitators 
b.    Using  the  wedge  in  air  hammers  and 

wood  splitters  to  cut  and  pierce 


4  . 


INSTRUCTIONAL  MATERIAL 


T^ictbookSj 


a.  Bond  and  MacDonald,  Power >  Mechanics 
of  Energy  " 

b.  Ollvo  and  Ollvo,  Fundamentals  of 
Applied  Physics 


Tools  and  Equipments 


a.  Power  experitnent^'  trainer 

b.  Calfrulator 

c.  Washing 'machine  agitator* 

d.  Various  example  of  wedges 


ESTIMATED  CLASS  HOURS  ^        ,  ^^VeSTIMATED  LAB  HOUt^ 
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EVALUATION  OF  PERPOTMANCE 


/ 


Performance  Objective  (CRM) 


Glv«n  problMW  ealoulatlng  th*  MChanlcal  advantaga  of  th«  wadga,  the  studant 
*        will  aolva'  tha  problaaa  with  80%  accuracy. 


a\ 


ERiC 


Suggested  Testing  Activities  And  Resour^ces 


students  should  ba  given  «  written  test  to  asMss  their  knowled^  of  the  wdge< 

Math  Blcllla       ^      -      ^    '  ' 
A  a    Algebra  - 

ba    OeciMls  end  fractions  usage  and  conversions 
Ca    Mhole  ntaaber  manipulation  ^ 
Riadlnq  Skills 

a*    Rtcognlse  cause  and  effect  relationships 
ba    tocate  Inforaatlon  In  reference  materials 

Problem  Solving  Skills 

a.    I^cognlze  cauee  and  effect  relationships  t 
ba    Locate '  Information  In  reference  materials 
c«    Draw  conclusiona 

d.    Make  predlctlcney  generalizations  and  coapajbleons 
ea    Calculate  mechaniical  advantages 
Oomaunlcatlon  Skllla  ..  ^  . 

a  a    Organize  Infonaatlon  i 
ba    Ooopose  sentences 

Ca    write  paragraphs  ^ 
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M-08    Transmitting  and  calculating  forcfe 
and  motion  with  the  screw^  thread 


Transmit,  and  calculate  force  and  ihotioh 
with  thk  screw  thread* 


Provide  Inifonnation  on: 


a* 


b. 
c* 
d. 
e. 
f. 

g. 

h. 
i. 

j. 


Screws 

1*  Threads 

2.  Pitch 

3.  Helix  angle 
Inclined  plane 
Effort  force 
Hesistance  force 
Mechanical  advantage 
Ratios  and  fractions 
Eng^sh  metric  conversions 
Measurement 

Right  angle  trigonometry 
Factoring  • 


Provide  Demonstration  On: 


a,  Cilculating  the  .mechanical  advantage 
of  the  screw 

b.  Using  the  screw  in  making  measurements 
and  adjustments 

Provide  Practical  Application  On: 

a.  Jack  screw 

b.  Micrometers  used  for  measurements 


•  INSTRUCTIONAL  MATERIAI  R 


Textbooks  i 

a.  Bond  and  MacDonald,  Power?,  Mechanics 
of  Ene^y 

b.  Olivo  and  Olivo,  Fundamentals  of 
^    Ap^li^ed  Physics 


Tools  and  Equipment: 


a  •  Micromet^s 

b»    Screw  thread  plate,  with  coarse  and 
fine  pitch  screws 

c.  Rule 

d.  Jack  screw 

e.  Weights 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS  i 
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Performance  Objective  <CRM) 


Glvin  A  diagraa  containing  a  jack  aeraW  with  a  givan  pitch  and  handla  lengthy 
tha  atudant  will  claculata  tha  michanical  advantage  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  ba  given  a  written  teat  to  aaaesk  their  knowledge  of 
thf  mechanical  advantage  of  the  screw  thread. 

b.  Use  resources  provided  in  tha  Instructional  Materials  section  on  the 
previous  page. 


Math  Skills 


and  percents 


a.  Ratios #  propoirtions< 

b.  Nsasurement 

c.  Fractions  and  decimal  usage  and  conversions 

d.  Whole  number  manipulation 

e.  Metric  ccmvsrsions 

f.  Geometry 

g.  Trigonometry  * 

1.  Right  anglas 

2.  Sinm,  cosine  #  tangent  formulas 

3.  Table  of  trigonometric  ftnctions 

h.  '  Algebra 
Reading  Skills 

a.  Draw,  conclusions 

b.  Interpret  ^graphic  information 

c.  Recognize  relevance  of  data 

d.  Recognize  appropriate  reference  resources 
e«    Locate  Infocmation  in  reference  materials 
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ERIC 


evaluation;  ^  performance 

Performance  Objective  (CRM^ 


Suggested  Testing  Activities  AndStesources 

rces  ^Ci^ 


Problem  Solvlnq  Skills 

a.  Recognize  approj>rlate  reference  iioturces 

b.  IiQcate  Infoznation  in  reference  4iiaterl«ils 

c.  Draw  concltialons 

d.  Recognize  relevanoe  of  data 
e«    Interpret  graphic  data 
Conmuni cation  skills 

a!    Cospoae"*  sentences 

Organize  information 
c*    Write  paragraphs 
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f  ASK  aft  UNIT  egj 


M-09    Dalng  tiM  sor«w 


Uia  th«  so^aw. 


Provldt  InfotiMtion  Oni 


b. 


c. 
d. 
e. 
f. 
9. 


The  inclined  plane 
Mechanical  advantage 

1.  Effort 

2.  Resistance 

3.  Force 

4.  Ratios 
Pitch 
Threads 
Worm  gaars 
Augers 

Right  angle  trigoncntetry 


Provide  Demonstration  on( 


b. 


c. 


Using  the  screw  to  convert  rotary 
motion  into  straight  line  motion 
Using  the  screw  to  press  or  fasten 
objects 

The  relationship  of  the  screw  and 
the  inclined  plane 


Provide  Practical  Application  Ont 


a. 
b. 
c. 


Using  fans  in  electiric  motors 
Using  augerr  to  move  materials 
Using  screws  for  adjustments  in 
measures,  machines  and  tools 


Textbooks  t  " 

a.  Bond  and  MacOonald,  Power >  Mechanics 
of  Energy  — — ^— — 

b,  Oliyo  and  Olivo,  Fundamentals  of 
Applied  Physics  ' 


.Tools  and  Equipment  i 


a.  Power  experimenter  trainer 

b.  Various  fans 

c.  Augers 

d.  Various  examples  of  machines  and 
tools  using  screw  adjustments 

e .  Calculator 
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EVALUATION  o¥  PERFORK.AWCE 


Performance  Objective  (CRM) 

Givtn  a  power  eiqperlMnter  containing  diagraaui#  scheaatics  and  aatariala,  the 
student  will  conetruet  working  aodels  of  the  ecrew  convert.ing  rotary  taotim 
to  etraigiit  line  notion  and  to  preas  and  fasten  objects  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resourced 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of  the 
screw.  . 

lb.    Studies  should  be  given  a  perforaance  test  to  assess  their  ability  to 
use  the  screw  toipress,  fasten  and  convert  rotary  mtion  to  straight 
line  notion.  *  ^ 

Math  Skills 

a»    Organize  data  into  tables,  charts  and  graphs 

b.  Algebra 

c.  Deciisals  and  fractions  usage  and  pmversions 

d.  Mhole  nuDBber  manipulation  % 
Reading  Skills 

a.  Interpret  graphic  inf emotion  ^ 

b.  Interpret  instructions  ^ 

c.  Locate  inforaation  in  reference  materials 
problem  Solving  Skills 

a.  Rscognize  cause  and  effect  relationships 

b.  Locate  information  in  reference  materials  / 

c.  Draw  conclusions 

d«    Make  predictions,  generalizations  and  cosparisons 

e.  Calculate  mechanical  advantages 

Communicat  jn  Skills  '.  ^ 

a.    Conpose  sentenced  « 

b«    Organize  information 

c*    Interpret  aural  communications 

d.  Compose  oral  directions  and  questions' 
e*    Use  fomal  and  infonual  speaking  styles 
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rXsk  aft  UMiT  coMPETeMev 


M-lo    Ciloulating  th«  Moluuiieal  advantagt 
of  thm  puXl^  systM 


Ciloulat*  th*  Mohanical  advantage  of 
th«  pullay  aystaa. 


Provlda  Inforaatlon  Orn 

a.  '  Pullaya 

1.  Fixad 

2.  Movabla 

3.  Block  and  tackla 

4.  Shaava 

b.  Machanical  advantage 

c.  Raaistanca  force 

d.  Effort  force 

e.  Ratioa  and  fractiona 

f .  fiigliah  to  Mtric  converalona 

g.  Factoring 


Provide  Demonatratlon  ai. 

CalculatdAg  the  machanical  advantage  of 
pvlley  ayateaa 

Provide  Practical  Application  On» 

Uaing  pulley  systens  to  gain  a  inechanical 
advantage 


Textbooks 


a.    Bond  and  MacOonald^  Powers  Maohanlcs 
of  Biarqy  """"" 

b»    Ollvo  and  Olivo^  Fundaaantala  of 
Applied  Phvsica 


Tools  and  Bgulpmenti 

a.  Pulleys 

le  Fixed 

2.  Hovable 

3e    Block  and  tackle 

4 •  Sheave 
be  Ropes 
e.  Weights 
d.    Spring  balance 


i 
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Performance  Q|9jective^(CRM) 

Givsn  A  dlagtm  o<mtai4iln9  sewral  dlf fannt  eanblnations  of  find  and  «oMbl# 
pollsya,  tha  studant  will  calculata  tha  aachanioal  advantaga  vttK  100%  aoennoy 


Suggested  Testing  Activities  And  Resources  ' 

a.  Studanta  shdlOLd  ba  glvan  a  writtan  taat  to  aaaaaa  thalr  kaowladga  of  thm 
MOhanical  idvantaga  of  ptillays* 

b.  Studanta  should  ba  glvan  a  parfoxnanca  taat  to  .aaaan  ^Mir  a&iltty  to 
construct  various  pullay  systams* 


a.    Usa  rasourcas  providad  In  tha  Inatructlonal  Hatarlals /aactlon  m  th% 
pravlous  pags. 

Math  Skills 

a.    Ratios,  proportions  and  parcants 
b»    MaaaurasMnt  ^ 
c.    Fractlbns  and  dadaals  usaga  and  convarslons 
d«    Hhola  nuabar  manipulation 
a.    Algabra  ^ 
Reading  Skills  v 

a.  Draw  conclusions 

b.  Zntazprst  graphic  information 

c.  Rscognizs  ralavanca  of  data^ 

d.  Racognlza  i^roprlata  rafaranca  rasourcas 
s,  Locata  infoniation  in  rafaranca  matarials 
Problam  Solving  Skills 

a.  Rscognizs  appropriate  reference  rasotirces 

b.  Locate  Infozaation  in  reference  materials 
c*    Draw  conclusions  ^ 
d.    Recognize  relevance  of  data 

a.  Interpret  graphic  data 
Oomnunication  Skills 
a»    Oosqpose  sentences 

b.  Organize  infomation 
c«    Iftlta  paragri^hs 
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lA&K  OR  UNIT  CQMPfeTENt^Y 


ES-Ol  Disc'issing  and  demonstrating  how 
to  get  a  job 


Discuss  and  demonstrate  how  to  get  a 
job.  ♦ 


INSTRUCTIONAL  AnTlwmirQ 


Provide  Infortnation  Orn 


a. 


d. 


How  a  job  search  is  conducted 

How  to  write  a  r'ssune 

The  steps  involved  in  preparing 

for  a  job  interview 

What  actually  happens  during  a 

jojp  interview 


Provide  Demonstypation  Ont 


a. 


d. 
e, 

g. 

h. 


Assessing  abilities  and  interests 
Identifying  job  contacts 
Obtaining  necessary  documents  for 
securing  employment 
Writing  a  resume 
Applying  for  a  job 

Researching  and  evaluating  potential 
employer 

Preparing  questions  for  an  interview 
Dressing  appropriately  for  a  ^ob 
interview 

i.    What  items  and  types  of  information 

to  take  to  a  job  interview 
j.    How  to  conduct  ogeself  on  an  interview 

Provide  Practical  Application  Qm 

a.  Writing  a  resume 

b.  Filling  out  job  applications  . 

c.  Simulating  a  job  interview  situation 


Textbooks 


Georgia,  Electromechanical  Technology 
Curriculum  Guide  (Refer  to  the  Employab- 
ility  Skills  section.) 


Tools  and  E<qfuipment; 


b. 


c. 


Necessary  documents  (birth  certificate, 
social  security  card,  work  permit) 
Job  resource  documents  (newspaper, 
magazine,  etc.) 
Bulletin  board 


ERLC 


ESTIMATED  CLAS.q  HOI  iR.g  5 
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ESTIMATED  LAB  HOURS 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  Mcaasary  infomation  and  supplies,  the  student  will  disouess  jufid 
deaonstrata  how  to  get  a  job  with  90%  accuracy.  ^ 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  ^given  a  performance  test  to  assess  their  ability  to 
dsBtonstrate  how  to  get  a  job.    Check  the  procedures  used  and  the 
results  obtained. 

b.  Using  appropriate  written  testing  procedures,  have  students  demonstrate 
a  Icnowledge  oft    how  a  job  search  is  conducted}  the  steps  involved  in 
preparing  for  a  job  interview;  and  i^at  actually  happens  during  a 

job  interview. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 


V  .11-180 


TASK  OR  UNIT  C6MPETEN6y  '        '  ^£rtP( 


ES-02    Discussing  and  dewonstxating  how 
to  keep  a  job 


Discuss  and  denonstrate  how  to  keep 
a  job. 


Provide  Information  On: 

a*    Job  responsibilities 

b.  Job  attitudes 

c.  Reasons  people  are  fired 


Provide  Demonstration  On: 

a.  Types  of  job  responsibilities 

b.  Types  of  job  attitudes 

c.  Reascrs  people  are  fired 

Provide  Practical  Application  On: 

a.  Desirable  enployability 
char acteri  s ti  cs 

b.  Undesirable  en5)loyability  ' 
characteristics 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

Georgia,  Electromechanical  Technology 
Curriculvm  Guide  (Refer  to  the 
Employability  section.) 


ESTIMATED  CLASS  HOURS  ^ 


VII-181 


ESTIMATED  LAB  HOURS  s 


ERIC 
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EVALUATION  OF  PERFORMANCE 


i  Performance  Objective  (CRM) 

Given  Mceasary  information^  the  stxjdent  will  discuss  and  demonstrate 
how  to  Jceep  a  job  with  ^0%  accuracy,  \ 


Suggested  Testing  Activities  And  Resources 

a»    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  demonstrate  how  to  keep  a  job.    Check  the  procedures  used  and  the 
resuj^ts  obtained. 

b.  Using  appropriate  written  tasting  procedures,  hay^ students 
demonstrate  a  knowledge  of:    job  responsibilities;  job  attitutes; 
and  reasons  people  are  fired. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 


VII-182 


-4 


RW-01    Demonstrating  a  knowledge  of  the' 
residential  Wiring  occupation 


INSTRUCTIONAL  ACTIVmgfi 


Provide  Information  0ns 


\ 


Terms  associated  with  the  dccupational 
ititroduction  to  residential  wiring 
Job  responsibilities  of  residential 
electricieuis 

Occupational  hazards  of  residential 
electricians 

Required  characteristics  for  a  student 
in  a  residential  wiring  program 
Undesirable  working  situations  for 
residential  electricians  ^ 
Facts  concerning  the  occupational 
outlook  for  residential  electricians 
Employnient  possibilities  f6r  a 
student  in  a  residential  wiring 
progreun 


INSTRUCIIONAL  MATFRIAfg 


Textbooks; 


.    AAVIM,  Electrical  Wiring;  Residentiar. 

^■y  Utility  BuildiTiq  and  Service  At&as 
Alerich,  Electrical  Construction  \ 
Wiring  y 
Mirller  and  Culpepper,  Energy; 
Electricity/Electronics 


Student  Manuals; 

AAVIM,  Electrical  Wiring;  Residential. 
Utility  Building  and  Service  Areas 


ERIC 


ESTIMATED  CLASS  HOI  IRc; 


ESTIMATED  LAB  HOURS 
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EVALUATiON  OF  PERFORMANCE 


Performar  ce  Objective  (CRM) 

Givan  a  written  testf  th%  stucient  will  demonstrate  a  knowledge  of  whe 
residential  wiring  occaqpition  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
of  terns  related  to  the  residential  wiring  occupation  in  addition 

to  job  responsibilities,  characteristics  and  eiqployxnent  possibilities 
in  the  field. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previotis  page. 

Reading  Skills 

aj.    Recognize  main  ideas  and  details  ^ 
bf^Hake  predictions  r  generalizations  and  conqparsons 
G.    Draw  conclusions 

d.  Recognize  relevance  of  data  \ 

e.  Recognize  ^propriate  reference  resources 

f .  Locate  information  in  reference  materials 

g.  Interpret  career  information 
Cocaniaiication  Skills 

a.  CoiQ)ose  sentences 

b.  Organize  information 


4i:} 
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,  J  A&K  OR  UNl  r  CdMPETENnv" 

RW-02    Identifying  electrical  safety  f 
terms  and  practices 


Idenciry  electrical  safety  terms  and 
practices. 


INS'i  HUC I  lONAL  AnTiv/mgQ 


Provide  Information  Qn> 


d. 
e. 
f. 

g- 

h. 
i. 


Tenfta  associated  with  electrical 
safety 

Safety  signs  or^tags  and  their  color 
codes 

Two  major. causes  of  electrical  acci- 
dents 

Basic  electrical  safety  practices 
Electrical  fire  prevention  practices 
Safety  practices  for  step  ladders 
Safety  practices  for  job  built  and 
extension  ladders 

Safety  practices  for  manual  hand  tools 
Safety  practices  for  electrical  hand 
tools 

Proper  and  improper  dress  for  elec- 
trical work 

Proper  gifting  techniques 

Facts  about  the  importance  of  the 

third  wire 

Ground  fault  interrupters 


Provide  Demonstration  nn> 

Electrical  safety  practices 

Provide  Practical  Application  On; 

Demonstrating  safety  practices  in  the 
lab 


(continued  on  next  page) 


INSTRUCTIONAL  MATFRIAI  .9 


Textbooks; 

« 

a.  AAVIM,  Electrical  Wiring;  Residential. 
Utility  Buildin(^  and  Service  Areas 

b.  Aierlch,  Electrical  Construction 
Wiring  ~  ' 

c.  Miller  and  Culpepper,  Energy: 
Electricity/Electronics  ^ 


Student  Manuals; 

1  " 


AAVIM,  Electrical  Wiring ;  Residential . 
Utility  Building  ^nd  Service  Areas 


,  ESTIMATED  CUSS  HOURS   " T        |     bSTIMATED  LAR  HOI/Rfi  , 
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ERIC 


Provide  Infonaatlon  On: 
(continued  on  (lext  page) 


n*    Safe  and  unaafe  practlcea  for 

%#orklng  around  live  clrcuita 
o*    Rescue  procedures  in  caae  of 

electrical  accidents 
p.    Ampere  figtires  at  I20v,  60  hertz 

(cycle)  and  its  effect  on  the 

human  body 


ir^TRUCTIQNAL  MATERIALS 


ESTIMATED  CLASS  HOURS  ^  ESTIMATED  LAB  HOURS 


VII-186 


EVALUATION  OF  PERFOriMANnP^ 
Performance  Objective  (CRM) 

Given  a  written  and/or  performance  test,  the  student  will  identify  electrical 
safety  terma  and  practices  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  students  should  be  given  a  written  test  to  assess  their  knowledge  of 
electrical  safety  terms  and  practices. 

b.  Students  should  be  given  a  performance  test  to  assess  tKeir  ability  to 
demonstrate  electrical  safety  practices  in  the  lab. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previoxis.  page. 

Reading  Skills 

a.    Recognize  main  ideas*  details,  sequence  of  events  and  6ause  and  effect 
relationships  ^ 
Follow  directions 

Make  predictions,  generalizations  and  comparisons 
Draw  conclusions 

Interprets  graphic  information,  instructions  and  labeling  information 
Recognize  relevance  of  data 
Recognize  appropriate  reference  materials 
Locate  information  in  reference  materials 
Difetinguish  between  fact  and  opinion  ^ 
Problem  Solving  skills 

a.  Distinguish  between  fact  and  opinion 

b.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

Recognize  appropriate  reference  resources 
Locate  information  in  reference  materials 
Estimate  outcomes 

Draw  conclusions  * 
Interpret  non-graphic  information 
Recognize  relevance  of  data 
Interprets  graphic  information 

Make  predictions,  generalizations  and  comparisons 


b. 
c. 
d. 
e. 
f. 

g. 

h. 
i. 


Communication  Ski /is 
aT   Compose  senteiVces 

b.  Or.ganize  information 

c.  Interpret  amoral  communications 

d.  Con¥>ose  oral  directions  and  questions 

VII-^187 


ERIC 
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4 


^^^^^^^^^^^ 


Identify  and  use  electrical  wiring" 
•specialty  tools. 


INSTRUCTIONAL  ACTIVITIES" 


Provide  Information  On* 


Specialty  tools  used  in  residential 
wiring 

Specialt;y  tools  and  their  correct 
uses  ' 

Care  of  specialty  tools 
The  ability  to?  * 

1.    Use  a  soldering  gtin  to  splice 
con^ctors 

Set  up  eaxd  use  a  hacksaw 
Use  a  knockout  punch 
Use  a  volt  ohnoeter 


2. 
3. 
4. 

5. 
6. 
7. 
8. 


Use  a  clamp-on  ammeter 

Bend  a  90^  stub  with  1/2"  EMT 

Ream  rigid  conduit 

Cut  rigid  conduit  with  a  pipe 

cutter 


Provide  Demonstration  On; 
The  proper  use  of  electrical  Jiand  tools 
Provide  Practical  Application  Om 
Using  electrical  wiring  specialty  tools 


iNSIRUCTIONAL  MATFRIAll^ 


Textbooks: 


c. 


AAVIM , ' Electirical  Wiring;  Residential, 
Utility  Building  and  Service  Areas 
Ale rich,  Electrical  Construction 
Wiring 

Miller  and  Ctilpepper^  Energy; 
E le  Ctrl ci  ty/Electroni  cs 


Student  Manuals; 

AAVIM,  Electrical  Wiring :  Residential. 
Utility  Building  and  Service  Areas 


Tools  and  Equipment; 

a.    Soldering  gun 

b«  Hacksaw 

c.    ICnockout  punch 

VOM  ^ 

Clamp-on  ammeter 
f.  Conduit 
g»    Pipe  cutter 


ERLC 


ESTIMATED  CLASS  HOURS  2 
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ESTIMATED  LAB  HOURS  4 


447 


EVALUATiON  OF  PERFORMANCE 


ERIC 


Performance  Objective  (CRM) 

Given  aasorted  tools  and  equipment^  the  student  will  demonstrate  the  ability  to 


use  electrj.cal  wj^rlhg  specialty  tools  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a«    Students  shotild  be  ^Iven  a  performance  test  to  assess  their  abUlty  to  use 
electrical  wiring  specialty  tools,  f 

b.    Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous  page.  *  ^ 

Readincf  Skills 

a.  Follow  directions 

b.  Recognize  main  ideas,  details,  sequence  of  events  amd  cause  and  effect  relation 
relationships 

c.  Draw  conclusions  ^.      .  ^  • 

d.  Interpret  graphic  Information 
e«    ^Recognize  relevance  of  data 

f.    Recognize  appropriate  reference  resources 

g«    Locate  information  in  reference  materials  # 
Math  Skills  ^ 

a.  Scientific  and  engineering  notation  i 

b.  Law  of  exponents 

c*    Ratios,  proportions  and  percents 

d.  Whole  number  manipulation 

e.  Select  appropriate  operations  for  a  given  problem  situation 
Problem  Solving  ^Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locat.e  infomation  in  reference  materials 

d.  Estimates  outcomes 

e*     Interpret  non-graphic  InforTnation 

f.  Recognize  relevance  of  d^ta 

g.  Interpret  graphic  information 

h.  Hake  predictions,  generalizations  and  con^Darisons 
Conmxml cation  Skills 

a.  Con^se  sentences 

b.  Organize  information 

c.  Interpret  aural  communications 

d*    Course  oral  directions  and  qiiestions 

VII-190 

4  is 


TASK  OR  UNIT  COMPEtENgY 


RM-04  Usiiig  the  National  Electzlcal  Coda 
manual 


Use  the  National  Electrical 


Provide- Information  Ont 


a* 
b. 
c» 
d. 
e. 


The  National  Electrical  Code  (NEC) 

The  purpose  of  the  NEC 

The  chapter  arrangement  of  the  JlEC 

General  facts  alx^ut  the  NEC 

Tlie  six  steps  used  In  the  cross 

reference  system  of  the  NEC 


Provide  Demonstration  Qnt 

How  to  'Use  the  National  Electrical  Code 
manual 

Provide  Practical  Application  On; 

.    Using  the  National  glectrical  Code 
rrumual 

b.  Answering  questions  related  to 
residential  wiring  practices 

c.  Locating  allowable  ampacities  for 
various  conductors 

d.  Interpreting  conduit  fill  tables 


INSTRUCTIONAL  MATERIAL55 


Textbooks  J 


a. 


d. 


AAVIM^  Electrical  Wiring:  Residen- 
tial, Utility  Building  and  Service. 
Areas 

Alerich,  Electrical  Construction 
Wiring  *  ~^ 
Miller  and  Ciilpepper,  Energy: 
Electricity/Electronics 
Sumnvers,  National  Electrical  Code 


Student  Manuals; 

AAVIM,  Electrical  Wiring:  Residential. 
Utility  Building  and  Service  Areas 


i 


ERIC 


ESTIMATED  CLASS  HOURS  4  ESTIMATED  LAB  HOURS  4 
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ERIC  . 


EVALUATION  OF  PERFORMANCE 


Performance,  Objective  (CRM) 


Glvon  a  National  Electrical  Code,  the  student  will  demonstrate  an  ability 
to  use  the  manual  by  discussing,  locating  and  interpreting  various  NEC 
infonaation  with  80%  acduracy. 


Suggested  Testing  Activities  And  R^ources 

a.  Students  should  be  given  a  written  teit  to  assess  their  knowledge 
regairding  how  to  use  the  National  Electrical  Code> 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page* 

Reading  Skills 

a.  Distinguish  between  fact  and  opinion 

b.  Recogni?:e  main  ideas #  details*  sequence  of  eventJ  and  cause  *and 
effect  relationships 

c.  Follow  directions 

d.  Make  predictions #  generalizations  and  conparisons 

e.  Draw  conclusions 

f.  Interpret  graphic  information 

g.  Recognize  relevance  of  data 

h.  Recognize  appropriate  reference  resources 
Math  Skills 

a.  Ratios #  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole,  number  manipulation 

d.  Algebra 

Problem  Solving  Skills 

a.  Distinguish  between  fact  and  opinion 

b.  Recognize  main  ideas,  details ,  sequence  of  events  and  cause  and 
effect  relationships 

c.  Recognize  appropriate  reference  sources 

d.  Locate  information  in  reference  materials 

e.  Estimate  outcomes 

f.  Draw  conclusions 

g.  Interpret  graphic  information 

h.  Maike  predictions,  generalizations  and  con^arisons 
Conmunicatiojg  Skills 

a.  Compose  sentences 

b.  Organize  informat'icn 

c.  Interpret  aural  communications 

d.  Coiq>ose  oral  directions  and  questions 


c. 


Provide  Information  On 


Termfi  associated  with  cables  and 
conductors 

Letter  type  designations  for  con- 
ductor insulations 

The  size  classification  of  conductors 
Conductors  coinroonly  found  in  residen- 
tial wiring 

The  letter  type  designations  for 
insulation  when  given  installation 
conditions  for  conductors  and  cables 
Types  of  cables  commonly  found  in 
residential  wiring 

Cables  and  their  uses  in  residential 
wiring 

Facts  about  cords  and  their  conductors 
Facts  about  cables  and  their  conductors 


h. 
i« 


Provide  Demonstration  On; 

Types  of  conductors,  cables, and  cordis 

Provide  Practical  Application  On> 

a.  Various  types  of  conductors,  cables 
and  cords 

b.  Determining  the  sizes  of  conductors 

c.  Selecting  conductors  and  cables 
found  in  residential  wiring 


Textbooks : 


A^^IM*  Electrical  Wiring;  Residen- 
tial^Utility  Building  and  Service 
Areas 

Alerich,  Electrical  Construction 
wiring 

Miller  and  Culpepper,  Energy: 

Electricity /Electronics 

Summers,  National  Sloctrlcal  Code 


Student  Manuals; 

^V^^'  Electrical  Wiring;  Residential, 
Utility  Building  and  Service  Areas 

Tools  and  Equipment;  ^ 

a.  Cables 

b .  Cords 

c.  Conductors 


er|c 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 
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/ 

EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 

Given  sji  assortment  of  conductors,  cables,  cords  and  a  National  Electrica][.  Code 
manual,  the  student  will  identify  sizes  ai^d  types  of  wires  and  insulation  for  a 
given  residential  wiring  job  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a«    students  should  be*  given  a  written  test  to  assess  their  knowledge  ot  terms 
related  to  conductors cables  and  cords* 

b.    Students  should  be  given  a  performance  test  to  assess  theii^  ability  to  select 


conductors,  cords  and  cables  for  a  given  residential  wiring  job. 

c. 

Use  resources  provided  in  the  Instructional  Materials  section  on 

the 

previoixs  page. 

Reading  Skills 

a* 

'Distin<juish  between  fact  azul  fM^lnior\ 

b. 

Recognize  main  ideas,  details,  sequence  of  events  and  cause  and 

effect 

Relationships 

^Follow  directions 

y 

Make  predictions,  generalizations  and  comparisons 

e . 

Draw  conclusions 

f . 

interpret  graphic  information 

g- 

Recognize  ^•elovance  of  data 

h. 

Recognize  appropriate  reference  resources 

i. 

Locate  information  in  reference  materials 

Math  Skills 

a. 

Law  of  exponents 

b. 

Ratios,  proportions  and  percents 

c. 

Fractions  and  decimals  usage  and  conve  ;ionti 

d. 

Whole  number  manipulation 

e . 

Algebra 

f  ^ 

Metric  conversions 

(continued  on  nr>tt  page) 

/ 

VIl-194 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solving 

a.  Distinguish  between  fact  and  opinion 

b.  Recognize  main  ideas,  sequence  of  events  and  cause  and  effect 
relationships 

c.  Locate  information  in  reference  materials 

d.  Recognize  appropriate  reference  sources 

e.  •  Estiznate  outcomes 

f.  Draw  conclusions 

g.  Interprets  non-graphic  infomution 

h.  Recognize  relevance  of  data 

i.  Interpret  graphic  information 

j.    Make  predictions,  generalizations  and  comparisons 
Communication  Sjcills 

a.  Con^se  sentences  V  * 

b.  Organize  information 

c.  Interpret  aural  communications 

d.  Con^ose  oral  directions  and  questions 


VII-195 


TASK  OR  UNIT  X^OMPETENCY 

L.  >  ; 

HW-06  Reading  blueprints  and  rules 


PERFORMANCE  StATtMEPTT" 

^  ■ 

Read  blueprints  and  rules. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


Provide  Demonstration  On: 


a.    Terms  associated  with  blueprints  and 
spe  ci  f i  cations 

Blueprint  symbols  used  in  residential 
drawings 

Electrical  blueprint  symbols 
d».    The  naunes  of  types  of  lines  used  on 

blueprints 
e.    Kinds  of  information  commonly  found 
in  blueprint  specifications 
Steps  in  reading  a  rule 
Reading  a  rule 

Measuring  objects  using  a  rule 


t. 

g- 

h. 


a.  How  to  read  a  blueprint  ♦ 

b.  How  to  read  a  rule 

♦ 

Provide  Practical  Application  On; 

a.  Identifying  blueprint  symbols 

b.  Identifying  electrical  symbols 

c.  .  Reading  a  rvile  , 

d.  Measuring  objects  using  a  rule 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


Student  Manuals: 


AAVIM,  Electrical  Wiring:  Residen- 
tial! Utility  Buildings  and  Service 
Areas 

Alerich,  Electrical  Construction 
Wiring 

Miller  and  Culpepper,  Energy; 
Electricity/Electronics 


Georjgia,  "Reading  a  Basic  Schematic 
Diadrara"  (ST)  ;^  "Identify  Residential 
Wi3W?ng  Symbol^wand  Designing  circuits"  (ST) 


a.  AAVIM,  Electrical  Wiring:  Residen- 
tial, Utility  Buildings  and  Service 
Areas 

b.  Georgia,  Residential  Electrical 
wiring.  Unit  REW-12 

c.  MAVCC,  Residential  Wiring 


Tools  and  Equipment; 

a»  Blueprints 
b^  Rule 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 
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•154 


ERIC 


EVALUATION  OF  PERFORMANCE 


Performance  O^i^tive  (CRM) 


Given  proper  tools  and  equipment,  the  student  will  interpret  blueprints 
with  80%  accuracy  and  reaa  a  rule  with  100%  accuracy. 


) 

Suggested  Testing  Activities  And  Resources 

a*    Students  should  be  given  a  written  testlLo  assess  their  knowledge 

of  terms  associated  With  blueprints  axi^fctf  the  symbols  d||pd  in  blueprints. 

b»    Students  should  be  given  a  performance  test  to  assess  their  ability  to  tl^^^ 
interpret  blueprints  and  to  read  a  rule.  ^^^r 

c.    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Follow  directions 

b.  Make  predictions,  generalizations  and  comparisons  ' 

c.  Interpret  graphic  information 
'd.  Recognize  relevance  of  data 

I      r.  Recognize  appropriate  reference  resources 

f.  Locate  information  in  reference  materials 
:^th  Skills 

a.  I^w  of  exponents  ^ 

b.  Ratios  r  proportions  .amd  percenta 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Whole  number  mamipulation 

e.  Metric  conversions 

f.  Squares  and  square  roots 

g.  Measurement 

h.  Interpret  graphic  information 

i.  Read  a  rule  j 

Problem  Solving  Skills  % 

a.  Recognize  main  ideas,  details  and  sequence  of  events 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes 

e.  Draw  conclusions  v 

f.  Recognize  relevance  of  data  \ 

g.  Organize  data  into  graphs  \  / 

h.  Interprets  graphic  data  y 

i.  Make  predictions,  generalizations  and  comparisc is^^  

VII~198 
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)  J 


Performance  Objfective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Conanuni cation  Skills 
a»    Compose  sentences 
b.    Organize  infcrmation 

InterrrMt  aural  cowmqpi cations 
d.    Compose  oral  directions  and  questions 
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TASK  OR  UNIT  COMPETENCT^  •        PERPOnMANCe  5TAT£Mfei^ 


RW-07  Identifying  and  drawing  electrical 
syrcbols  xised  in  residential  wiring 


C   . 

Identify  and  draw  electrical  symbols  used 
in  residential  wiring. 


Provide  Information  On 


a.    Electrical  symbol^s 

b»    Designing  axid  drawing  circuits 

1.    Drawing  symbols 

2*    Drawing  wiring 

3.    NEC  standards 

* 

c.    Using  the  po  ar  formula  to  figure 
amperage  ^  . 


Provide  Demonstration  On: 


Working  example  power  formula  problems 
to  figure  axiperage 

Provide  Practical  Application  On; 

Drawing  convenience  outlets  onto  a 
floor  plan  according  to  NEC  standards 
Identifying  electrical  symbols  on  a 
chart 

Drawing  all  appliance  outlets  on  a 
floor  plan  according  to  NEC  standards 
Drawing  220v  outlets  on  a  floor  plan 
according  to  NEC  stcindards 


a. 


c. 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

Sunanersr  National  Electrical  Code 
A/Vs: 

Georgia,  "Identifying  Pesidential 
Wiring  SynOx^is  and  Designing  Circuits" 
(ST) 


Student  Manuals: 

a.  Georgia,  Residential  Electrical 
Wiring,  Secondary,  Unit  REW-12 

b.  MAVCC,  Residential  Wiring 

Tools  atnd  Equipment: 
Blueprints 


ESTIMATED  CLASS  HOURS  4 


ESTIMATED  LAB  HOURS 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  floor  plan,  the  student  will  draw  anelectrical  symbols  and  wiring 
circuitB  according  to  NEC  standards*    The  instructor  will  evaluate  the  student's 
work  according  to  established  criteria « 


Suggested  Testing  Activities  Anc  nesources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
identify  and  draw  electrical  syirbols  used  in  Residential  wiring « 

b.  MAVCC,  Residential  Wiring,  Teacher  Edition/  1978. 

c.  Use  reaoiurces  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a*    Follow  directions 

b.  Draw  conclusions' 

c.  Interpret  graphic  information 

d.  Recognize  relevance  of  data 

e-  Recognize  appropriate  reference  resources 
fv  y Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Law  of  exponents 

c.  Ratios,  proportions  and  percents 

d«    Fractions  and  decimals  usage  and  conversions 

e*    Whole  number  manipulation 

f .  Algebra 

g«    Metric  conversion 

h.  Squares  and  square  roots  " 

i .  App] ies  formulas  ^ 
j .  '  Estimates  results 

k.     Interpret  graphic  data 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause 

£md  effect  relationships 
b«    Recognize  appropriate  reference  sources 


VII-202 


EVALUATION  OF  PERFORMANCg 


Perforrrf^nce  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


Locate  infoxnation  in  reference  materials 
Estimate  outcomes 
Draw  concliisions 
Recognize  relevance  of  data 
Organizes  data  into  graphic  information 
Interpret  graphic  information 

Make  predictions,  generalizations  and  comparisons 
CoMBunication  Skills 
a.    Con^ose  sentences 
b-    Organize  information 

c.  Interpret  aural  communications 

d.  Conpose  oral  directions  and  questions 


c. 
d. 
e. 
f. 

g. 
h. 
i. 
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i  ASK  OR  UNIT  COMl»gtfeN6Y  \  l^bMI-uhMAIM^iF  ftf AtttMlfklt 


RW-08    Identifying  boxes  and  devices  used 
in  electrical  ,wiririg 


Identify  boxes  and  devices  used  in 
electrical  wiring. 


Provide  Information  On I 

Boxes  used  in  re^ential  -.ring 
Design  features  that  need  to  be  con- 
sidered when  selecting  boxes 
Devices  conanonly  used  in  residential 
wiring 

Covers  and  plates  used  in  residential 
wiring 

Common  stjpports  and  anchors 
Common  screws,  bolts,  nuts,  and  nails 
Common  connectors,  terminals,  and 
lugs 

Factors  to  consider  when  selecting 
connecters,  terminalar,  and  lugs  V 


a. 

b. 

c. 

d. 

e. 
f. 
9. 

h. 


Provide  Demonstration  On; 

Boxes  and  devices  and  their  uses 

Provide  Practical  Application  Qn^ 

Identifying  boxes  and  devices  used  in 
electrical  wiring 


Tf»xtbooks  J 


b. 


AAVIM,  Electrical  Wiring:  Residen- 
tial, Utility  Buildings  and  Service 
Areas 

Alerich,  Electrical  Construction 
Wiring  "~ 

Miller  and  Culpepper ^  Energy; 
Electricity/Electronics 


Student  Manuals; 

AAVIM,  Electrical  Wiring:  Residential. 
Utility  Buildings  and  Ser  ice  Areas 

Tobls  and  Equipment; 


a. 

Boxes 

b. 

Covers 

c. 

Plates 

d. 

Si^sports 

e. 

Anchors 

f . 

Screws 

g. 

Bolts 

h. 

Nuts 

i. 

Nails 

j. 

Connectors 

k. 

Terminals 

1. 

Lugs 

ERIC 
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ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 
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Performance  Objective  (CRM) 

Given  the  proper  nateriaU  and  equipment,  the  student  will  match  boxes  and 
device,  and  identify  their  function  with  80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  S^^dents  should  be  given  a  performance  test  to  assess  their  atoility  to 
aatch  boxes  and  devices  and  explain  their  functions. 

b.  dse  resources  provided  in  the  Instructional  Materials  section  on  the 
•  previous  page. 

Reading  Skills  • 

a.  PoJLlow  directions \ 

b.  Make  predictions,  Wneralizations  and  con?)arisons 

c.  Draw  conclusions  * 

d.  Interpret  graphic  information 
e;    Recognize  relevance  of  data 

f.  RecogniM  appropriate  reference  resources  \ 

g.  Locate  information  in  reference  materials  N 
Math  Skills  ^  . 

a.  Whole  number  manipulation 

b.  Fractions  and  decimals  usage  and  conversions 
■  °*    Ratios,  propprtiona  and  percents 

Problem  Solving  Skills 

a.  Recognize  main  ideas  and  details 

b.  Recognize  appropriate  references  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Recognize  relevance  of  data 

f.  Interpret  graphic  information 

g.  Make  predictions,  generalizations  and  comparisons 
Conmuni cation  Skills 

a.  Compose  sentences 

b.  Organize  information 

c.  Interpret  anral  communications 

d.  Con5)ose  oral  directions  and  questions 


VII-206 
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Provide  Information  Oni 


b, 

a. 

f. 
9- 


Terms  associated  With* load  centers 
Types  of  safety  switch  enclosures 
Common  Itfatf  center  accessories 
Possible  installations  for  load 
centers 

The  parts  of  a  fiisible  load  center 
The  parts  of  a  breaker  load  center 
Safety  rules  for  working  around  load 
centers  and  safety  switches 
Common  panel  Interior  configurations 


Provide  Demonstration  On: 

a.  Types  of  load'^centers 

b.  Possible  installation  of  load  centers 

Provide  Practical  Application  Qm 

a.  Identifying  load  center  types,  parts 
and  accessories 

b.  Safely  installing  load  center 


INSTRUCTIONAL  MATERIAL.^ 


Textbooks: 


a.  AAVIM,  Electrical  Wirin<?;  Residen- 
tial, Utility  Buildings  and  Service 
Areas 

b.  Alerich,  Electrical  Construction 
Wiring 

c.  Miller  and  Culpepper,  Energy: 
Electricity/Electronics 


Student  Manuals: 

AAVIM,  Electrical  Wiring:  -Residential, 
Utility  Builditigs  and  Service  Areas 

Tools  and  Equipment; 

a.  Load  center  accessories 

b.  Load  center  parts 


ESTIMATED  CLASS  HOURS 


3 


ESTIMATED  LAB  HOURS  2 


c 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  the  proper  tools*  equipment  emd  materials,  the  student  will  install  a  lead 
canter  with  80%  accuracy. 


V 


# 


Suggested  Testing  Activities  And  Resources 


a.    Students  should  be  given  a  written  test  to  assess  their  knowledge  of  the 
terns  associated  with  load  centers, 

b*  *  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
install  a  load  center. 


c.    Use  resources  pjfovided  in  the  Instructional  Materials  section  on  the 
previous  page* 

Reading^  Ski  Us 

a.  Recognize  main  ideas  and  uails 

b.  Follow  directions 

c.  Make  predictions/  generalizations  and  cozoparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 
Math  Skills 

a*  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usa«7^^  and  conversions 

c«  Whole  number  manipulation 

d.  Metric  conversions 

Problem  Solving  Skills 

a.  Recognize  main  ideas  and  details 

b.  Recognize  appropriate  reference  sources  . 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relev'ance  of  data 

g.  Make  predictions,  generalizations  and  comparisons 
r^mmunication  Skills  ♦ 

a.  Compose  sentences 

b.  Organize  information 

c.  Interpret  aural  communications 

d.  Compose  oral  directions  and  questions 


VII-208 


r 


tASK  Oft  UNIT  COMpETfeKiey 

Identifying  and  installing 
ovejTcurrent  protection  devices 


Identify  and  install  overcurrent 
protection  devices. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Types  of  overcixrrent  ^protection 
devices 

b.  Function  of  overcurrent  protection 
devices 

c.  Operation  of  overcurrent  protection 
diVices  *  f 

d«    Installation  procedures 


Provide  Demonstration  On: 

Selecting  overcxirrent  protection  devices 
for  a  givten  job 

Provide  Practical  Application  On: 

Installing  types  of  overcurrent 
protection  devices 


 1 

INSTRUCTIONAL  MATERIALS 


Textbooks s 


C. 


AAVIM,  Electrical  Wiring:  Residential. 
Utility  Building  and  Service  JVreas 
Alerich»  Eloctrica]  Construction 
Wiring  ^ 
Miller  and  Culpepper,  Energy:  * 
Electricity/Electronics 


Student  Manuals: 

AAVIM,  Electrical  Wiring;  Residential, 
Utility  Building  and  Service  Areas 

Tools  and  Equipment: 

Assorted  overcurrent  protectiorv  d<ivices 


A. 


^  ESTIMATED  CLASS  H0URS2^  ESTIMATED  LAB  HOURS 
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Performance  Objective  (CRM) 


Given  tools  eind  equipment,  the  student  will  install  a  single  element  fuse  and 
a  time  delay  fuse  according  to  the  manufacturer's  specifications # 


/ 
/ 


Suggeste(j  Testing  Activities  And  Resources 

a»    Students  should  be  ^iven  a  performance  test  to  assess  their  ability  to 
select  overcurrent  protection  devices  for  a  given  job  situation. 

^  b.    Use  resources  provided  in  the  Instructional  Hate;?i'^T^section  on 

previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  auid 
effect  relationships 

b.  Follow  directions 

«      c.    Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions  *  ^ 

e.  Interpret  instructions  '  I 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimal?  usage  and  conversions 

c.  Wholo  number  maoipulation 

d.  Metric  conversion 
e »  Algebra 

Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events  cind'^S'ause  and 

effect  relationships 
b»    Recognize  appropriate  reference  sources  ^ 

Locate  information  in  reference  materials  / 
d.     Draw  conclusi'  n  -^-^ 
e»     Interpret  instructions 
f»    Recognize  relevance  of  data 

g.  Interpret  graphic  information 

h.  Make  predictions,  generalizations  and  comparisons 


VII^21CK 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Conmunlcation  Sk^^xu 
a.    Conqpose  sentencrts 
o.    Organize  information 

c.  In*-erpret  aural  communications 

d.  V  J  pose  ored  directions  and  questions 


VII-211 


BSK  OR  UNIT  COWrfTNgr  [pbHkjMhMKl^^KSlAT^^^ 


RW-il  Designing  and  installing  lighting 
circuits 


Design  and  install  lighting  circuits. 


Provide  Information  On: 


in^tructionXl  activities' 


a* 


b. 
c. 
d. 


The  distribution  panel 

1 .  Purpose 

2.  Breakers 

3.  Service  switch 
4. .  Ground  bar 

5.    Distribution  terminals 
ConnefTting  wiring  to  the  panel 
Wiring  a  switcu 

Wiring  a  lighting  box  and  light 
fixture 


Provide  Demonstration  On: 
Installing  a  light  fixture 
Provide  Practical  Application  Qn; 


a. 


d. 


Drawing  a  circuit  consisting  of 
die^tribution  panel  and  connections, 
a  s\[^tch  and  one  light 
D^^awfiig  a  circuit  with  tvo  lights 
WifiiAr  a  lighting  circuit  with  one 
light  ^ 

Wiring  a  lighting  circiit  with  two 
lights 


\ 


INSTRUCTIONAL  MATEfllAt 


Textbooks : 


Alerich,  Electrical  Construction  Wiring 


A/VS! 


Bergwali,  "Receptacle  and  Ground 

Fault  Interrupters"  (FS)/ 

Georgia,  "Installing  Lightinj  Outlet'* 


Student  Manuals; 

a.  Georgia,  Residential  Electrical 
Wiring,  Unit  REW-03a 

b.  MAVCC^  Residential  Wij 


Tools  and  Equipment: 

a*  Switch 

b.  Lighting  box 

c»  Light  fixture 

d.  Wire 

e.  Breakers 

f.  Tool  kit 


ESTIMATED  CLASS  HOURS 


13  CZ 
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ESTIMATED  LAB  HOURS  e 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  CCRM) 


a.    Giyiin  appropriate  tools «  sup'^iies  and  materials,  the  student  will  design # 
wi^e  a&d  install  a  lighting  c   .cult  cbnsisting  of  a  Switch  and  one  light 
fixture ♦    The  student  will  test  the  circuit  for  proper  and  safe  operation, 

b«    Given  appropriate  tools,  siipplies  and  materials,  the  student  will  design, 
wire  and  install  a  lighting  circuit  consisting  of  a  dwitch  amd  two  light 
fixtures.    The  student  will  test  the  circuit  for  proper  and  safe  operation* 


a.    Students  Fhculd  be  given  a  perfotmance  test  to  assess  their  ability  to  wire 
and  install  a  lighting  circuit. 


c.     Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details  and  sequence  of  events 

b.  Follcw  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

Interpret  instructions  and  graphic  information 

f.  Recognize  relevcince  of  dati 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.     Ratios,  proportions  and  percent s 

h.     Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation  * 

d.  Algebra 

e.  Metric  conversion 

f .  Interprets  .ata 


Suggested  Testing  Activities  And  Resources 


MAVCC,  ResiLdential  Wiring^  Teacher  Edition,  1978, 


9 
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EVALUATION  OF  PERFQRMANif^ 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  So^^ving  Skills 

a»    Recognize  main  ideas,  details,  sequence  of  events  ar*d  cause  and 
effect  relationships 

Recognize  appropriate  reference  sources 
Locate  Artfonftation  in  reference  materials 
Eistimate  outcomes 
Draws  conclusions 
Interprets  instructions 
Recognize  relevarice  of  data 
Organizes  data  into  graphic  information 
Interprets  graphic  information 

Make  prexiictions,  qaneraJ  izations  and  comparisons 
Cotnmxmi cation  Skills 

a.  Con^se  sentences 

b.  Organize  info^rotion 

c.  Intepret  aural  conmunications 

d.  Coin>ose  oral  diiections  and  qviestions 
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UNIT  COMPETENCY 


RW-12  Designing  a  circuit  and  installing 
a  three-way  svdtch 


Design  a  circuit  ^md  install  a  three-way 
switch. 


a.    Three-way  switches 
1 «  Purpose 

2.  Circuits 

3.  Wiring  mej^ods 

b*   Necessary  con?x>nents  of  a  three-way 

switch  circuit 
c.    Switches  controlling  multiple  outlets 


Provide  Demonstration  On; 

Wiring  a  three-way  switch 

Provide  Practical  Application  On; 

a.    Designing  a  circuit  with  two  three- 
way  switches  controlling  two  lights 
h.    Drawing  the  xrircuit 
c.    Wiring  the  circuit 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

Alerich,  Electrical  Construction  Wiring 

a,     B**rgwallf  "Three-Way  and  Four-Wa^ 

Itches"  (FS) 
;  .      eorgia,  "Installing  a  Three-Way 
Switch"  (ST) 


Student  Manuals: 

a,  Georgia^  Residential  Electrical 
Wiring,  Unit  REW-06 

b.  MAVCC,  Reaidential  Wiring 


Tools  and  Egxiipment; 


a.  Two  thrae-way  switched 

b.  Two  lighting  boxes  and  fixtures 

c.  Wire  ^ 

d.  Tools  kit 
e  VOM 


# 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Glv«n  all  necessary  tools,  supplies  and  equipment,  the  student  will  design^  draw 
and  wire  a  circtiiw  with  two  three-way  switches  controlling  two  lighting  outlets. 
The  circuit  must  meet  all  NEC  standards.    The  student  will  test  the  t\rcuit  for 
proper  operation. 


a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
design  a  circuit  and  install  a  three-way  switch. 

b.  MAVCC,  Residential  Wiring^  Teacher  Edition^  1978. 

.   c*    Use  resources  provided  in  the  Instructional ^Materials  section  on  the 
previous  page. 


Reading  Skills 

a»    Recognize  main  ideas »  details  and  sequence  of  events  ^ 
b.    Follow  directions 

c«    Make  predicticns*  generalizations  and  conparisons 
d»    Draw  conclusions 

e.  Interpret  instructions  and  graphic  information 
f«    Recognize  reli^ance  of  data 

Recognize  appropriate  reference  resources  s 
h.    Locate  information  in  reference  materials 
Math  Skills 

a»    Ratios,  proportions  and  percents 
'   h.    Fr-'^tions  and  decimals  usage  and  conversions 
c«    Who  It;  number  manipuls^tion 
d«  Algebra 
e«    Metric  conversion 

f.  Interpre*:s  data 


4 


Suggested  Testing  Activities\And  Resources 


EVALUATION  OF  f^ERFQRMANirP 
Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problea  Solving  SJ^llls  ' 

a,  Recognlzs  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  reilationships 

b.  Raoognike  a{^ropriate  reference  sourcea 

Locate  infonnation  in  reference  Aaterials  « 
d.    Batijnate  out  cone  8 
e»    Draws  conclusions 
f*    Interprets  instructions 
g.    Recognize  relevance  of  data 
h»    Organizes  data  into  yrcphxc  information 
i.    Interprets  graphic  information 

jv    Make  predictions,  generalizations  and  con^^arisons 
Cowreuni cation  Skills 

a.  Course  sentences 

b.  Organize  information 

c.  Interpret  aural  communication 

d.  Con?>ose  oral  directions  and  questions 
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\ 


tASk  aft  UNIT  CQMt^TeMCY 

RW-13  Installing  a-  ll5v  appllemce  ouyiet 

INSTRUCTIONAL  ACTIVITIES 


Install  a  H5v  appliance  outlet. 


Provide  Information  On; 


a. 


b. 
c. 

e* 

f. 
4. 


i. 


Reading  an  appliance  nameplate 

1.  Type  of  appliance 

2.  Full  load  airf>s 

3.  Voltage  reqtiired 

4.  Breaker  required 

5.  Wire  size  required 
Designing  a  llSv  appliance  outlet 
circuit 

Pigtail  grounding  connections 

Grounding  receptacles 

Ground  fault  interrupter  (GFI) 

Locating  the  outlet 

Reason  for  a  separate  appliance 

circuit 

Wall  boxes 

1.  Metal 

2.  Plastic 

Wire  types  auid  sizes 

Determining  wire  and  breaker  sizes 


Provide  Demonstration  Ont 

Mounting  a  breaker  in  a  distribution  panel 

Provide  Practical  Application  On: 

a*    Drawing  a  circuit  for  a  115v  appliance 

outlet  ^ 
b*    Installing  a  H5v  appliance  outlet 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

Alerich,  Electrical  Construction  Wiring 

a.  Bergwall,  "Small  Appliance  CirCwJ.ts'* 
(FS) 

b.  Georgia,  "Installing  115v  Appliance 
Outlet^"  (ST) 


Stud^t  Manuals; 

a,  Georgia*,  Residential  Electrical 
Wiring,  Unit  REW-01  ~ 

b.  MA\CC,  Residential  Wiring 

Tools  and  EquipTOnt; 

a\  115v  groxanded  oatlet 

b.  Outlet  bc^ 

c.  Breakers 

d.  Wire 

e*    Tool  kit 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  ^proprlate  tcx>l8  and  st;pplles,  the  student  will  wire  a  IXbv  aj^pliance  out- 
let according  to  NEC  standards.    The  following  operations  will  be  perfomedj; 

1.  Mount  distribution  panel  and  outlet  box. 

2.  Determine  as^i^age  rating  of  assigned  appliance, 

3.  Select  appropriate  sise  breaker  and  mount  in  ^anel. 

4.  Select  proper  wire  size*  ^ 

5.  Hire  the  distributim  panel  and  outlet. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  perfonoance  test  to  assess  their  ability  to 
install  a  115v  appliance  outlet. 

b.  MAVCC,  Residential  Wjilng,  Teacher  Edition,  1978. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page^ 

Reading  Skills 

a.  Recognize  soain  ideas ^  details  and  sequence  of  events 

b.  Follow  directions 

c.  Make  predictions f  generalizations  and  cooqparisons 

d.  Draw  conclusions 

e.  Interpret  inset;uctions  and  graphic  infomatlon 

f.  ?js cognize  relev^ce  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  inaterials 
Kath  Skills 

a.  Law  of  e)q>onents 

b.  Ri*tio8,  proportions  emd  percent s 

c«  Fractions  and  deciiaals  usage  and  conversions 

d.  Whole  number  manipulation 

e .  Algebra 

f.  Metric  conversions 

g.  Squares. and  square  roots 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


m 


Suggested  Testing  Activities  And  Resources 

Problfto  Solving  Skills 

a.  Recognize  main  ideas,  details  sequence  of  events  and'::ause  and 
effect  relationship^ 

b.  Recognize  appropriate  reference  souxces 

c.  Locate  information  in  reference  materials 
d«    Estimate  outcomes 

e.  Draws  oonclxisions 

f.  Interprets  instructions 

g.  Recognize  relevance  of  data 

h.  Organizes  data  into  graphic  infonnation  * 

i.  Interprets  graphic  infonnation 

j*    Make  predictions*  generalizations  and  conqparisons 
Comnuni cation  Skills 
a.    Conqpose  sentences 
b»    Organize  information 

c.  Interpret  aural  Communications 

d.  Compose  oral  directions  and  questions 
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Installing  a  convenience  outlet 


Install  a  convenience  outlet. 

iNSTRUCTIONAL  ACTIVITIES 


Provide  Information  Oni 


a* 

b. 
c. 
d. 
e« 


Difference  betmen  convenience  and 
appliance  outlets 
NEC  requirements 

Wiring  multiple  convenience  outlets 
Locating  convenience  outlets 
Color  coding  of  wires 


Provide  Demonstration  Ont 

Wiring  a  convenience  outlet 

Provide  Practical  Application  On: 

Drawing  a  circuit  including  four  con- 
venience outlets  which  show  all  hot, 
neutral  and  ground  wires 


INSTRUCTIONAL  MATERIAL  S 


Textbooks; 

Alerich,  Electrical  Construction  Wiring 
A/Vst 

a.  Career  Aids,  Inc.,  ••House  Wiring" 
(FS) 

b.  Georgia,  "Insf  lling  Convenience 
Outlets'*  (ST) 


Student  Manuals! 


a.    Georgia,  Residentigl  Electrical 

Wiring,  Unit  R2W-02 
b*    MAVCCr  Residential  Wiring 

Tools  and  Equipment; 

a.  11 5v  convenience  outlet 

b.  Outlet  box 
-c.  Breakers 

d.  Wire 

e.  Tool  kit 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Giv»n  appropriate  tools,  auppllas  and  materials,  the  student  will  wire  a  circuit 
containing  four  convenience  outlets*    The  student  will  make  all  appropriate 
connections  at  the  dlstr;U>utlon  panel  and  outlet  boxes  and  test  the  circuit  for 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
install  a  convenience  outlet. 

b.  MAVCC,  Residential  Wiring #  Teacher  Edition,  1978. 

c.  Use  resources  provld(<Hd  in  the  Instructional  Materials  section  on  the 


Reading  Skills 

a.  Recognize  main  ideas,  details  and  sequence  of  events 

b.  Follow  directions 

Meike  predictions,  generalizations  and  comparisons 

d.  Draw'  conclifSions 

a*    Interpret  instrxsctions  and  graphic  information 
f«   'Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Hath  Skills  ' 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
d«    Metric  conversion 

e.  Squares  and  square  roots 
Problcan  Solving  Skills 

a.     Recognize  main  ideas,  detail? #  sequence  of  events  and  cause 


and  effect  relationships  ' 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcc»nes 

e.  Oryrs  conclusions 

f.  Interprets  instructions 

g.  Recognize  relevance  of  data 

h.  Otganizes  data  int^  graphic  information 

i.  Interprets  graphic  information 

j.  Make  predictions,  generalizations  and  comparisons 


previous  page. 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Conanuni cation  Skills 

a.  Compose  sentences 

b.  Organize  information 

c.  Interpret  aural  communications 

d.  Conpose  oral  directions  and  qiiestions 
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'  TASK  OR  UNiT  CbMPETENgY^ 

RM-15    Installing  a  split  switched  recep- 
tacle 


Installing  a  split  switched  -racept'acle. 


INS  >  HUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a.  Purpose  of  switched  receptacles 

b.  Converting  standard  switches  into 
split  or  combibation  types 

c.  Manufactured  split  switches  aiid 
receptaoles  i 

d.  Combination  switch  and  receptacle 
«.    Duplex  switches^^ 

f .  Split^wired  duplex  receptacle 
switch 

g.  Key  operated  switches 

h.  AC  quiet  switches 

i.  Door  switches 
j.    NEC  standards 


Provide  Demonstration  On: 

Converting  standard  switches  and  recep- 
tacles into  split  or  combination  types 

« 

Provide  Practical  Application  On: 

a.  Drawing,  a  circuit  with  a  duplex  re- 
ceptaple  and^  a  combination  receptacle 
so  the  receptacle  of  the  combination 
switch  remains  hot 

b.  Wiring  the  circxiit 


INSTRUCTIONAL  MATERIALS 


Textbooks^ 

Ale rich.  Electrical  Construction  Wiring 
A/Ms:' 

Georgia,  "Installing  Split  and  Switched 
Receptacles'*  (ST) 


\ 


\ 


Student  Manuals: 


deVt 


a^    Georgia,  ResideXtial  Electrical 

wiring.  Unit  REW-04 
b.    MAVCC,  Residential  Wiring 

Tools  and  Equipment: 

a.  Outlet  boxes 

b .  Rfeceptacles 
t:»  Wires 

Break -^rs 
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ESTIMATED  LAB  HOURS 


Perfamiarice  Objective  (CRM) 


Given  appropwLate  tools,  supplies  and  materials,  the  student  will  design  and 
wire  a  circui^  with  a  duplex  receptacle  and  a  combination  receptacle.  The 
^outlet  on  the  combination  receptacle  should  always  b^  hot*    The  ihstallation' 
should  be  in  accordance  with  NEC  standards. 


Suggested  Testing  Activities  And  Resources^ 

a.  «  Students  should  be  given  a.  performemce  test  to  Assess  their  ability  to 

instedl  a  split  switched  receptacle. 

b.  MAVCC,  Residential  Wiring,  Teacher  Edition,  197^. 

c.  Use  resouLTces  provided  xn  the  Instructional  Materials  section  on  the 
previous  page.       ^  ^ 

^ '  '  J 

Reading  Skills  ' 

a.  '  Recognize  main  ideas,  details  and  sequence  of  events 

b.  Follow  directions  -  » 

c.  Make  pre^ctions',  generalizations  emd  comparisons  "  *^ 

d.  Draw  conclusioi\s  ^  * 

e.  Interpret  instructi^ona  smd  graphic  information 

f»    Recognize  relevance  of  data  ^  ^ 

g.  Recognize  appropriate  rtefecence  resources 

h.  Locate  information  in  rd^erence  materials 
Math  Skills  *  . 

a.    Ratips,  proportions  and  percents 
b»    Fractions  and  decimals  usage  and  conversions 
c.    Whole  nuniber  manipulation 
a.    Metric- conversions  •  ^  ^ 

e.    Sqi^ares  and  squard  roots 
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EVALUATION  OF  PERFO^^aANCE 


Performance  Objective  (€RM) 


•  0 


Suggested  Testing  ;%6tivities'^Anci  Resoi^rces  ^ 

Problem  golvtng  Ski! la  I 

•a.    Recognize  main  ideas,  ^tails#  sequence  of  events  and  cause  and 

effect  relationships  ' 
b* '  Recognize  appropriate  reference  sources  < 

c.  Tiocate  information  in  reference  materials 

d*    Estijonate  outcomes  .  / 

e«    Draws  conclusions 

f .    Interprets  instructions 

g^,  Recognize  ralevatice  of  data 

h.  ,  Orgamizes  datA  into  graphic  information 

i,  Interpretsdraphic  information  *  ^ 
j.  Make  predxctiond,  generalization^  and  comparisons 
Conrouni cation  Skills 

a.  CoQ^se  sentences  .  • 

b.  Organize  information 

c^  Interpret  aural  communications  ^ 

d.  Compose  oral  directions  and. questions  \ 
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TASK  OR  UNIT  C6Mf eTEtsjCf^      ^EftrOftMANCe  STAtEMeNt 


RW-16  Installing  a  one -button^  aiid  a  two- 
button  door  bell  circuit 


Install  a  one-buttcjn  and  a, two-button 
door  bell  circuitw 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On;  * 
'  V 

a*    Bell  or  buzzes  wiring 

b.  >  Chime  circuits 

c.  Transformers 

d.  Push  buttons 

e.  Low- volt age  wiring 

f.  Locating  the  bell,  buzzer  or  chimes 

g.  Locating  the  transformer. 

h.  Front  and  bjick  door  buttons 


Provide  Demonstration  Onx  i 

a*    Installing  a  push  button 

b.    Running  Ipw  voltage  wiring  ' 

Provide  Practical  Application  On: 

a,  prawing  a  one  ind  a  two-button  door 
bell  or  buzzer  circuit 

b.  Wiring  tihe  circuits 


INSTRUCTIONAL  VIATERIALS 


Textbooks:  ^ 

Alerich^  Electrical  Construction  Wiring 

A/Vs: 

a.  Bergwall,  "Installation  for  Signal 
System^'  (FS) 

b,  Georgia,  "Installing' a  Door  Bell 
•    Circuit''  (ST) 


Student  Manuals; 

a,  'Georgia,  gesidential  Electrical 
Wiring,  Unit  REW-05 

b.  MAVCC,  Residential  Wiring 

Tools  and  Equipment: 

¥ 

a.  Door  bell  kit  ^ 

b.  Tool  kit 

VOM 


ESTIMATED  CLASS  HOURS  4 


3 


ESTIMATED  LAB  HOURS  e 


VII-233 


482 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (PRM)^  *  . 

Given  all  necessary  t<^la  and  eqitlpment/  the  sttident  will  design  and  Install  both 
a  one^button  and  a  two-button  door  bell  or  buzzer  circuit .r   The  installation  skust 
neat  manufacturer's  speciflbations.    The  iRStructor  will  check' the  Installation 
for  proper  operat;ion.  *      »  *  % 

.  •       .  .    .  • 

Su^igested  Testing  Activities  AncjJ  ResoMjpces     *  / 

a.  Sttidants  should  be  given  a  performance  test  to  assess  1(?eir  ability  to^ 
install  various t,types, of  door  bell  circuits.       '  *• 

b.  MAVCC,  Residential  Wiring,  Teacher  Editions ,  197^. 

•  ♦ 

Use  resourc^  provided  in  the  Instructional  Materials  8e9tion  on  the 
previous  pA^e*  * 

Reatding  Skills  .     t  . 

a.  Recognize  main  ideas ^  jJetaii^s^Nmd  se<iuence  of  events  * 

b.  Follow  directions  v  A.,^^^^ 

c.  Make  predictions  I  generalizations  and  comparisons 

d.  Draw  conclusions  .  *      ^  «  " 
^.    Interpret  instniccions  and  graphic  information             ,\ ,    0^  ^ 

f.  Recognize  relevance  of  data  ^         )  •    .     '  t 

g.  Recognize  appropriate  reference , resources      ^     '  ,  ^ 
h*    Locate  information  in  reference  materials  s 
Matl^  Skills                               -                             '       -  . 

a.  'Ratios,  proportions  and  percents 

b. «    Fractioir9k  and  decimals  usage  and  conversions  . 

c.  Whole  nui»>er  manipulation 

d.  Metric  conversions 
Problem  Solving  Skills 

a*    Recognize  main  ideas#  details,  sequence ^of  events  and  cause  and  effect 

relationships 
b«    Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  matlsrials 

d.  Estimate  outcomes  ^  ( 

e«    Draw  conclusions  «*.  ' 

f.  Interpret  instructions 

g.  Recognize  relevance  of  data 

h.  Organize  data  into  graphic  information  • 
i      Interpret  graphic  information 

Make  predictions,  generalizations  and  comparisons  ^ 

/ 
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EVALUATION  OF  PERFORM^gsiCE' 


.Performance  Objective  (CRM) 


Suggesti9jd  Testing  Activities  And  Resources 


CoamxinicatioA  Skills 

a*    Compose  sentences  ,  * 

b.    Organize  Information  ^ 

c*    Interpret  aural  communications 

d.    C^npose  oral  dlrect^ns  and  questions  * 


r 


/5 

4 
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FW-17    Instaliing  2pv  circuits 
'  'outlets 


\  fiERFORMARCfe  STATEMENT 

Install  230v  circuits  ai(d  outlets.  ^ 


Provide  Information  Ont 

.  Types  of  230v  outlets 
b«  /  Junction  box^ 
•c.    230v  breakers 

1.  Double  pole  ,  ' 

2.  single  pole  * 
RatingjB  of  230v  breaker 
Wiring  a  23pv  outlet  \ 
Connections  at  breaker  boxes  fo 
230V 


e* 


Provide  Demonstration  On^ 


Installing  230v  breakerg^ 
Provide  Practical'  Appliciftion  On: 


Selecting  the  appropriate  size 
breeUcer,  wire  and  outlet  (if  any) 
for  a  given  major  appliance 
Drawing  a  hot  water  heater  circuit 
Wiring  a  hot  water  heater  . 
Dr;^wing  a  circuit  for  a  230v 
receptacle  and  wiring  both  a  flush 
and  a  surface  mount  receptacle 


INSTRUCTIONAL  MATERIALS 


Textbooks! 

Alerich^  Electrical  Construction  Wirinc^ 
A/Vs;  I 

a.  'Bergwall,  "Special  Purpose  Outlets" 

(FS)  .  *  . 

b.  Georgia,  "Installing  230v  Circuits 
and  putlets"  (^T) 


Student  Manuals: 

a.  9eorgia,  Resi^dential  Electrical 
Wiring^  Unit  REW-07 

b.  MAVCC,  Residential  Wiring 

Tools  and  Equipment; 

a.  Tool  kit 

b.  wire 

c.  •  230v  breakers 

d.  Surface  mount  receptacle 

e.  Flush  mount  receptacle 

f.  Hot  water  heater 

g.  VOM 
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EVALUATION  OP  PERFORMANCE 


Performance  Objective  yCRM)  ^ 

a«    GlWn  necanskry  tools,  iuppllM  and  equipment,  the  student  will  oorsreetly 
wire  a  230v  hot  water  heatejc  according  to  MSG  etandarda.^    The  s&M^nt  irLll 
Itost  tke  circuit  for  proper  operation* 

b.  *  Given  necessary  tools,  supplies  and  euqipment,  the  student  will  wire  a  . 
circuit  for  and  install  a: 

1.  Surface  mount  .230v/  receptacle 

2.  Flush  mount  230v  recep'^acle 

The  student  Vill  tist  the  recepta^ela  for  t>roper  voltage  and  will  chedc 

all  connections  for  safe  ^operati;>n.  ^       ^  ^  ^« 

♦  <? 


0 

\ 


Suggested  Testing  Activities  And  Resources 

a.  Studanta  ahov^d  be  given  a  perfoxmahce  teat  to  aaae^a* their  ability  to. 
Inatall  230v  circulta  and  outleta. 

b.  MAVCC,  Baaidentlal  Wiring,  Teacher  Edition.,  1978.  ^ 

Ca    Usa  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.*  ^ 

^  t  ^ 

Reading  Skills 

a*    Recognize  m^n  ideas,  d6t:ails  and  sequence  of  events 

b.  Follow  direction^     ^   ^  > 

c.  Make  predictions,  generalizations  and  con^arir.ons 
da    Draw  conclusions 

e«    Interpret  iiistructions  and  graj^Ki'c  information 
f.    Recognize  relevance  of  data 
ga    Recognize  appropx^ate'  reference  resources 
hi    Locate  information  in  Reference  materials 
Math  Skills 

da    Ratios,  proportions  and  percents 

b.    Fractions  and  decimals  usage  and  oonversidna ^ 

Ca    Whole  number  manipulation 

da    Metric  conversions  * 

a.    Squares  and  square  roots 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective.  (CRM) 


Suggested  Testing  Activities^  And  Resources 

Problem  Solvlnq  Skills 

Recognize  main  ideas,  detedls*  sequence  of  events  and  cause  and  , 
effect  relationships  .  / 

b\    BBpoqnizB  appropiriate  reference  sQvurces 
c«    Locate  information  in  reference  materials  '  ^ 

d«    Estimlite  outcomes 
e«.  Draws  conclusions 
f.    interprets  instructions 
9«    Recognise  relevance  of  data 
h«    Organizes  data  into  graphic  informatiot)^ 
i.    Interprets  graphic  information 
j.    Make  predictions  f  generalizations  and  co^arisons 
Coiwnuni cation  Skills  ^ 
a.    Compose  sentences 
l3.    Organize  information 
c*    interpret  aural  coimnumications 
d.    Compose  oral .directions  and  questions^ 


♦ 
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'  TASK  OR  UfsIlT  COMPETEfieY 


•FW-»18   Jns tailing  a  .temporary  searvice  - 
entrance 


Install  a  temporary  service  entrance. 


Provide  Information  On; 


A'**  Temporary  service 

1.  Purpose 

2.  Voltage 
3 •  Amperage 

4*    Entrance  cable  and  straps 

b.  Utility  supplied  equipment 
1 •  Clevis 

2  •    MeteJT  t 

c.  Meter  base 

d.  Weatherproof 
1.    Switch  * 

s       2.  Connections 

3.  203  and  110  volt  outlet 


Provide  Demonstration  On: 

a.  Strapping  the'  entrance  cable 

b.  .    Installing  the  ground  wire  and 

electrode 

Provide  Practical  Application  on; 

a.  Besigning,  drawing  and  labeling  a 
temporary  service  pole  installation 

b.  Wiring  a  tiemporary  service  pple 


Textbooks: 

Alerich,  Electrical  Construction  Wiring 
A/Vs;  '  ' 

a.  Career  Aids,  Inc.,  "Making  a 
Temporary  Entramce"  (FS) 

b.  Georgia^  "Temporary  Service"  (ST) 


Student  Manuals: 


Georgia,  Residential  Electrical 


b. 


Le^/  R€     "      ■  -  -  - 
Wiring, Nifiit  REW-09 
MAVCC#  Residential  Wiring 


Tools  and  Equipment: 

a.  Tool  kit 

b.  VOM 

c.  Post-hole  diggers 

d.  C^le 

e.  Straps 

f.  Conduit 

q.  Meter  base 

h.  Breaker  or  switch  box 

i.  230  and  llOv  outlet  (weatherproof)* 
j»  Ground  wire  and  electrode 
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Performance  Objective  J(CRM)  • 

Given  all  necessary  tools,  axjpplies  and  equipment,  the  .tudent  will  install  and 
wire  a  teiqpcrary  service  pole  sjccprding  to  NEC  staitdards. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  perfoznance  test  to  assess  their  ability  to 
[install  a  teo^.rary  service  entrance. 


b.  jMAVCC,  Residential  Wiring.  Teach»^r  Edition,  1978» 

*  I 

c.  I  use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 


Reading  Skills 

a.    Recognize  main  ideas,  details  and  sequence  ot  events 
Follow  directions 

Make  predictions,  generalizations  and  conparisons 
Draw  conclusions 

interpret  instructions  and  graphic  information 
Recognize  relevance  of  data 
Recognize  appropriate  reference  resources 
Locate  infoniatlon  in  reference  materials 
Math  Skills 

a.    Ratios,  proportions  and  per cent s^ 

Fractions  and  decimals  usage  and  conversions 
whole  number  manipulation 
Metric  conversions 
Squares  and  square  roots 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes  ^ 

e.  Draw  conclusions 

f .  Interpret  instructions 

g.  Recognize  relevemce  of  data 

h.  Organize  data  into  graphic  information 

i.  Interpret  graphic  information 

jj    Make  predictions,  generalizations  and  comparisons 


b. 
c. 
d. 
e. 
f. 

g. 

h. 


b. 
c. 
d. 
e. 


ERIC 
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EVALUATION  OF  PERFORMANCE" 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  Skills;  ' 

a.  Compose  sentences 

b.  Organize  infb'Jnnation  ' 

.  c.    Interpret  aural  communication 
d.    Compose  oral  directions  and  questions 
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Provide  Infogtoation  On: 

I 

.a.    Source,  of  electrical  power 
!•  Voltage 

2.  Amperage 

3.  60  cycle 

b.  Entrance  cable 

1.  Description 

2.  Size  US  an^erage  ^ 

c.  Entrance  installation  methods 

d.  ^  NEC  requirements 

Con5)onents  of  a  searvice  entrance 


Provide  Demonstration  On: 


a, 
b. 


Installing  the  meter  base     .  ' 
Proper  installation  of  the  mast 


Provide  Practical  Application  On: 

a.  Drawing  and  labeling  the  con^nents 
of  a  service  eatrance  to  the  distri- 
bution panel 

b.  Installing  a  service  entrance, in- 
cluding the  meter  base,  mast,* 
weatherheac*  and  service  entrance  wire 

/ 
/ 


INSTRUCTIONAL  MATERIALS- 


Textbooks; 

Alerich,  Electrical  Construction  wirin<j 
A/V3? 

a.  Georgia,  "Installing  Service 
Entrance"  (ST) 

b.  Singer,  "Electrical  Service 
Entrance"  (FS) 


Student  Manuals: 

■  / 

a,  Georgia,  Residential  Electrical 
Wiring,  Unit  REW-08 

b.  MAVCC,  Residential  Wiring 

Tools  and  Equipment; 

/ 

a.  Tool  kit 

b.  Meter  base 

c.  Weatharhead  _^ 

d.  Mast 

e.  Wire 

f.  Inhibitor  paste 

a*  voM 


erJc 
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3 


ESTIMATED  LAB  HOURS  12 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  all  necessary  tcx)ls,  equipment  and  supplies,  the  student  will  install  an 
electrical  service  entr^ince  (for  a  residential  application)  to  the  distribution 
panel.    The  student' must  observe  all  NEC  standards  and  safety  pre  .:autions • 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
install  a  service  entrance v-^ — ' 

b.  MAVCC,  Resiitontial  Wiring,  Teacher  Edition,  1978. 

c.  Use  resbuxjc-^s  .  *ovidecl  in  the  Instructional  Materials  section  on  the 
previous  pac. 

Reading  Skills  ^ 

a.  Recognize  maxn  ideas,  details  and  sequence  of  events 

b.  Fcdlow  directions 

c.  Make  predictions,  generalizations  and  con¥>arisonj5 

d.  Draw  conclusions 

e.  Interpret  instructions  and  graphic  information 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 

d.  Algebra 

e.  Metric  conversions 

f*  Squetres  and  squ£u:e  roots 
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/ 


EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


Problem  Solving  Skills 

a.  Recognize  main  ideas,  details/  sequence^ of  events  and  cause  and 
effect  relationships 

Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Estimate  outcomes 
Draws  conclusions 

Interprets  'instructions  ' 
Recognize  relevance  of  data 

Organizes  data  into  graphic  information  -  " 

Interprets  graphic  information 

Make  predictions,  generalizations  and  comparisons 
Communication  Skills 
a*    Con^se  sentences 

b.  Organize  ^information 

c.  Xntisrpret  aural  communications 

d.  Compose  oral  directions  and  question^ 


b. 
c. 
d. 
e. 
f, 
g. 

h. 
i. 
j. 


■1 
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RM-20    Estimating  materials  for  a  given 
residential  vdring  installation 


C 


KbHFQRMANC!:^  SlATEMgNT 


Estimate  matlferiiils  for  a  given  residen- 
tial wiring  installation. 


INSTRUCTIONAL  ACTIVlfiES 


Provide  Information  Onj 


3^. 

h. 

c. 
d. 

g- 


Preparing  a  materials  estimate 
Wall  and  ceiling  boxea  for  all 
outlets 

Wire  for  feed  and  switch  legs 

Panel  si^e  / 

Breakers 

Connectors 

Length  of  wire  required 


Provide  Demonstration  On: 

Preparing  a  materials  list 

Provide  Practical  Application  On; 

Making  a  materials  estimate  and  drawing 
the  symbols  amd  circuits  onto  a  floor 
plan 


INSTRUCTIONAL  MATERIALS 


s 

Bergwall,  "Estimating  the  Job"  (FS) 


Student  Manuals; 

a.  Georgia,  Residential  Electrical 
Wiring  .  unit  REW-13 

b.  MAVCC,  Regidential  Wiring 


Tools  and  Eqtiipml 


nijjnt^ 


a.  Floor  plan 

b.  Materials  price  list 


v.. 
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ALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

-  Given  a  floor  plan  and  a  materials  price  list,  the  student  will  prepare  a' 
materials  estimate  for  th^  installation  and  draw  all  symbols  and  circxiits  'onto 
the  floor  plan  accprding  to  NEC  standards. > 


Suggested  Testing  Activities  And  Resources 

a.  Students  .shovild  be  given  a. written  test  to  assess  their  knowledge  pf  how 
'to  prepare  a  materials  estimate  for  a  given  floor  plan, 

b.  MAVCC,  Residential  Wiring,  Teacher  Edition,  1978. 


c.    Use  resources* provided  in  the  Instructional  Materials  section  on  the 
'  previous  page. 

t 

Reading  Skills 

a.  Recognize  main  ideas,  detixils  and  sequence  . of  events 

b.  Follow  directions  jr 

c.  MeUce  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions  and  graphic  information 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h»  .Locate  information  in  reference  materials  ^ 
Math  Skills' 

a.  Law  of  exponents  *  ^ 

b.  Ratios,  proportions  and  percents  ^ 
Fractions  amd  decimal sausage  emd  conversionc 

d.    Whole  number  manipulation 
e  •  Algebra 

f.  Metric  conversion  *\  i 

g.  Squares  and  square  roots 

/ 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


SCiggested  Testing  Activities  And  f^es^urces 

Problem  Solving  Skills  ^ 

a.  Recognize  main  ideas r  details,  sequence  of  events  and  cause 
4,        and  effect  relationships  n  *  * 

b.  Recognize  appropriate  reference,  sources 

c.  Locate  information  in  reference  mat^ials 

d.  Estilnate  ou^omes 

e.  ^  Draws  cQp<iiusions 

V  f .  ^Int^rprets  instructions 

g.  Recognize  relevance  of  data 

h.  Organizes  data  into  graphic  information 

i.  Interprets  graphic  information 

j.    Make  predictions,  generalizations  and  comparisons' 
Communication  Skills 

a»    Con?>ose  sentences  •  * 

b.  Organize  information 

c.  Interpret  aural^communi cations 
<Ji^  Compc^se  oral  directions  and  que^stions 


..v-y:  ^ 
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> 


tAsk  qr  unit  coMpeTefjer 

RF-01    Identifying  career  opportunities 
available  in  refrigeration 


Identify  cafeer  opportunities  available 
in  refrigeration. 


INSTRUCTIONAL  ACTIVITIFR 


Provide  Inforroation  On 


a.  Various  types  of  refrigeration 
uni^s 

b.  Job*  potential  as  related  to  the 
refrigeration  and  air  conditioning 
field     ^  .  '        .  " 

c.  Section  III  of  this  Curriculum 
Guide 


/ 


4 

Provide  Demons ttatioh  On:  ^ 

l)ifferent  types  of  refrigeration 
systems  and  their  best  use  by  the 
consurrter ' 

Provide  Practical  Application  On: 

■f' 

Observing  various  types  of 
refrigeration  Systems  in  lib  area 


\- 


Textbooks : 


INSTRUCTIONAL  MATERIALS 


Student  Manuals ; 


Althouse,  Turnquist  and  Bracciano, 
Modem  Refrigeration  and  Ai*r 
Conditioning 

Department  of  Labor,  Occupational 
Outlook  Handbook 

Doolin,  Doolin's  Troublehooter 's  ' 
Bible  ~ 
Prentice-Hall,  Ref rigeratioa  and 
Air  Conditioning ^ 


a.    Copelan/i  Refrigeration  Manuals 

b-  *  Georgia,  Refrigeration,  Unit  ref-qI 


J5- 


/ 
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EVALUATION  OF  PERFORMANCE 


Performance  Object!^  (CRM)  *  ^  ^ 

Having  b^en  provided  with  occupational  information,  the  student  w^ll  identify 
and.  diacustr  with  80%  accur&cy,  career  opportunities  available  in  the 
refrigeration  field.  ^       '  * 


•  1 


Suggested  Testing  Activities  And  Re^urc^^ 

a.  ^  Students  s^tooi^d  be  given  a  written  test  to  assess  their  knowledge  of 
job  opportunities  in  the  refrigeration  industry. 

^        b.  •  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page.  ^ 


Reading  Skills 

a.    Distinguish  between  fact  and  opinion 
'    b.    Recognize  main  ideas ^  detail^,  sequence  of  events  and  cause  and 
effect  relationships. 

c.  Follow  directions 

d.  Make  predictions r  generalizations  and  cos^arisons 

e.  Draw  conclusion^ 

f .  Interpret  occupational  and  career  information  * 

g.  Recognize  relevance*  of  data  , 

h.  Recognize  appropriate  reference  resources 

1.  Locate  inf^rinatlon  in  reference  materials  \ 
Problem  Solving  Skills  ' 

a.  Recognize  main  ideas,  details,  sequence  of  events #  and  cause 
and  effecV  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  inforViation  in  reference  materials 

d.  Draw  conclusions 

e.  Recognize  relevance  of  data 

f.  Make  predictions »  generalizations  and  con^ariSons 
Communication  Skills 

a.  Con^se  sentences  *  k  ' 

b.  Organize  information  ^ 

c.  Interpret  aural  communications 

d.  Compose  oral  directions  and  qiiestions 

e.  Use  formal  and  informal  speaking  styles 
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'  I  ASK  OR  UNIT  ciOMf^TEN6Y        ;  'PirMfOftMAMegfrafiraiRf 

W-oa   Identifyins  s^e  wortlng  conditions,   .      Idantify  safe  working  condition^.  • 

INSTRUCTlONALACfiviTPS- 


Provide  Information  0ns 


a.  Shop  safety  rules 

b.  Protective  clothing 

c.  ^Fire  hazairds 

d.  Electrical  hazards 
e*    Freon  hazards 

f .  Types  of  safety  equipment 
1*    Fire  extinguishers 

2 .  Clothing 
'      3.    First  aid  si?>plie8 

g.  First  aid  > 


Provide  Demonstration  Onf 


a.    Using  safety  equipment 

Proper  handli/ng  of  equipment 
c.    First  aid  ^ 

✓ 

Provide  Practical  Application  On: 

a.  Handling  fire  extinguishers 

b.  First  aid  practices  , 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a.    Althouse,  Turnquistt  and  Bracciaho, 

Modern  Refrigeration  and  Air 

Conditioning 
b*    Carrier  Corp,,  A  Safety  Guide  for 

Refrigeration  and  Air  Conditioning 
c.    Prentice-Hall,  Refrigeration  and 

Air  Conditioning 

A/Vs:  '       *  * 

Georgia,     Identifying  Safe  Working 
Condi tions'*  (ST) 


Student  Manuals:  '  ' 

Georgia,  Refrigeration.  Unit  R£F-02 
Tools  and  Equipment: 


a.  Fire^  extinguishers 

b.  First-aid  supplies 


ESTIMATED  CLAgfe  HOURS"T-"  ESTIMATED  LAB  HOUrI 
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Evaluation  of  per^rmance 


PiBrformance  Objective  (CAM) 


'Glvten  a  ;ist  of  standetrd  shop  materials #  eqvilpment  and  practic^a,  the  studitnt 
<   will  Identify  with  100%  accuracy,  safe  and  unsafe  practices  emd  precautionary 
xneasxires  to  bo  teJien  to  prevent  hazardous'  situations. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  fiven  a  written  test  to  assess  their  knowledge  of  good 
^         safety  practices.    Students  should  be  retested  on  incof^rect  items. 

b.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
apply  good  safety  practices, 

c.  Use  resources  provided  in  tlie  Instructional  Materials  section  on  the 
prev^us  page. 

Reading  Skills 

a.  Distinguish  between  fact  and  opinion 

b.  Recognize  main  ideas,  details,  sequence  of  ^vents  and  cause 
and  effect  relationships  . 

Cw    Follow  directions 

d.  Make  prediction^,  generalizations  and  con^arisons 

e.  Draw  conclusions  * 
f»'   Interpret  instructions 

g»    Recognize  relevknce  of  data 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 

a.  Whole  number  manipulation 

b.  lietric  conversions 
Problem  Solving  "Skills  ^ 

'    ^a.    Distinguish  between  fact  and  opinion 

b.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 

^    amd  effect  relationships 
c*    Recognize  appropriate  reference  sources 

d.  Locate  information  in  reference  materials  * 

e.  Estimate  outcomes,  with  or  without  units  or  measurements 

f  /   Draw  conclusions  ^  *  '  • 

g.  Recognize  relevcmce  of  data 

h.  Make  predictions,  generalizations  aaad  comparisons 


VII-256 
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Performance  Objective  (CRM) 


Suggested  Tasting  Activities  And  Resources 

Congnuni cation  Skills 

a,  Coiq)08e  sentences  ^ 

b.  .Organize  infotetation 

c»    Interpret  aur/l  communications 

d»    Con?)ose  oral  directions  and  questions 

e»    Use  formal  and  infcnaal  speaking  styles 


VII-257 


'  PERPQftI 


'  RE-03    Demonstrating  a  knowledge  of  basic 
refrigeration  concepts 


Demonstrate  a  knowledge  of  basic  refrig- 
eration concepts; 


INSTRUCTIONAL  AfaTIVmPQ 


Provide  Information  On: 


b. 
c^ 

e. 
f. 

g. 
h. 
i. 

j. 

k. 
1. 
m. 
n. 
o. 

p. . 


Heat  I  energy  and  cold 
Reftigeration  effect 
Three  types  of  heat 
Heat  raeadurement 
F.  and  C,  conversions 
B.T.U. 

Three  ways  of  heat  transfer 
Ambient  temperature 
Gauge  pressures 
Boiling  point 
Thermostat 
Compressor 
Melting  point 
Liquefaction 
^Vaporization 
Condensation 


Provide  Demonstration  Om 

a.  Methods  of  heat  transfer 

b.  .    Centigrade  and  fahrenheit  conversions 

c.  Measuring  temperatures 


INSTRUCTIONAL  MATERIAI  .9 


Textbooks; 

a.  Althouse,  Turnquist  and  Bracciano, 
Modem  Refriger^atlon  and  Air 
Conditioning 

b.  Prentice-Hall,  Refrigeration  ind 
Air  Conditioning 

A/Vs: 

Georgia,  "Understanding  Basic  Refrig- 
eration Concepts"  (ST) 


Student  Manuals: 

a.  Copeland  Refrigeration  Manuals 

b.  Georgia,  Refrigeration.  Unit  REF-03 


ESTIMATED  CLASS  HOURS  4 
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VII-259 


512 


\ 

EVALUATiON  OF  PERFORMANCE   ^ 

—  ■■  ~r-r^  ■  

Performance  Objective  (CRM) 

Given  a  liat  of  the  baelc  terms  and  principles  used  in  refrigeration #  the  student 
will  natch  the  terms  and  principles  with  th^ir  definitions  with  80%  accuracy* 


*  Suggested  Testing  Activities  And  Resources 

a.    students  should  be  given  a  written  test  to  assess  their  knowledge  regarding 
basic  refrigeration  concepts. 

b*    Use  .resources  provided  in  the  Instructional  Materials  section  on  the 
previous  pAge. 

Reading  aills 

a.  Distinguish  between  fact  emd  opinion 

b.  Recognize  main, ideas i  details,  sequence  of  events  and  cause 
and  effect  relationships 

c.  Foirow  directions 

d.  Make  predictions,  generalizations  and  comparisons 
e*    Draw  conclusions 

f •    Interpret  graphic  information 

g.  Interpret  instructions 

h.  Recognize  relevance  of  data 

1*  Recognize  appropriate  reference  resources 
j*  Locate  information  in  reference  materials 
Math  Skills  * 

a«    Ratios r /proportions  and  percents  ^ 

b.  Fractiohs  and  decimals  usage  and  conversions 

c.  Whole  riundt)er  manipulation 

d.  Algebra  \ 

e.  Metri,6  conversion 

f.  Apply  formulas 

g.  Interpret  graphic  data 
Probley  Sblvlng^  gkills 

71    Distinguish  between  fact  amd  pinion 

b.  Recognize  jnain  ideas,  details^  sequence  of  events,  and  cause 
and  effect  relationships 

c.  Recognize  appropriate  reference  sources 

d.  Locate  information  in  reference  materials 
e*    Draw  conclusions 

*f  •    Recognize  relevance  of  data 

g*    Make  predictions,  generalizations  and  coo^arisons 


.VII-2giQ3 


Performance  Objective  (CRM) 


Suggested  Testing  Aq^tivities  And  Resources 

Conanunl cation  Skills 

a.  Coarse  sentences 

b.  Organize  Inforstation 

c.  Znte^ret  aural  consnuni  cations  ^ 

d.  Conqpose  oral  directions  and  questions  ^ 

e.  Use  formal  and  informal  speakijig  styled 
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'  TASK  i 


RP-04    Demonstrating  a  knowledga  of  the 
basic  refrigeration  cycle 


Denonet^ate ' a* knowledge  of  the  basic  • 
refrigeration  cycle, 


Provide;  Information  On  2 


c. 
d. 
e. 
f. 


Compressor,  condenser,  metering  device 
ana  evaporator 

Various  pressuresr  and  ten?>eratures 
during  the  refrigeration  cycle 
Transfer  and  types,  of  heat  ' 
Theory  of  condensation 
Sub-cooling 
Freona 

Conditions  of  refrigerant  during 
the  refrigeration  cycle 


Provide  Demonstration' On  1 


a.    Major  and  minor  coB^wnents  of  'th^ 

refrigeration  cycle 

ab.    Conditions  of  the  refrigerant  during' 

.the  refrigeration  cycle 
# 

Provide  Practi-cal  Application  On; 

Identifying  con?>onents  and  their  func- 
tions on  a  refrigeration  trainer 


Textbooks; 


INSTRUCTIONAL  MATERIAL? 


a.  Althouse,  Turnquist  dnd  Bracciamo, 
•    Modem  Refrigeration  and  Air 

Condi  tioninc^ 

b,  Delmar,  Principles  of  Refrigeration 
c*    Prentice-Hall,  Refrigeration  and 

Air  Conditioning 

A/Vs  : 


Georgia,  "pnderstanding  the  Basic 
Refrigeration  Cycle"  (ST) 


Student  Manuals: 

a.  Copeland  Refrigeration  Manuals 
b*    Georgia,  Refrigeration,  REF-04 

Tools  and  Equipment; 

Refrigeration  trainer 


ESTIMATED  CLASS  HOURS.  4 
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^  EVALUATION  OF  PERFORMANCE 


Performance.  Objective  (CRM) 

Giver,  a  refrigeration  trainer,  diagrams  of  the  refrigeration  system,  or  an  actual 
refrigeration  unit,  the  student  will  identify  the  p\UT5>ose  and  fxmction  of  each 
coR^onent  in  the  system,  explain  the  heat  transfer  process  and  describe  the  . 
condition  of  the  refrigerant  during  each  stage  of  the  refrigeration  cycle  with 
80%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be'^given  a  written  test  to  assess  their  knowledge  regarding 
the  basic  refrigeration  cycle. 

>   .  b.    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
identify  major  and  minor  components  of  the  refrigeration  cycle. 

c.    Use  resources  provided  in  the  Instructional  Materials ^s/ection  on  the 
previous  page.' 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relatf.^^nships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  euxd  con5)arisons 

d.  Draw  conclusions 

Interpret  graphic  information 
f.     Interpret  instructions 
g«    Recognize  relevance  of  data 

h.  Recognize  appropriaite  reference  resources 

i.  '  Locate  in;:'ormation  in  reference  materials 
Math  Skills  •  , 

a.  Whol^  number  manipulation 

b.  Metric  conversions  * 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e .  Draw  conclusions 

f.  Recognize  relevance  of  data 

g.  Interpret  graphic  data.  ^ 

h.  Make  predictions,  generalizations  and  coraparisons 
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EV^UATIQN  OP  PgRFTiPMAMT^ 


Performance  Obiectlve  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  ^ills 

a.  Coit5>ose  sentences 

b.  Org£mize  information 

c.  Interpret  aural  communications 

d.  Conpcse  oral  diredtions  and  questions 

e.  Use  formal  and  informal  speaking  styles 


1 
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Identify  and  use  refrigeration  tools. 


INSTRUCTIONAL  ACTIVITIFft 


Provide  Information  On: 


a, 
d. 

f. 


Electric  drill 
Bench  grinder 
Hand  tools 

Detecting  faults  and  safety 
features  on  various  hand  tools 
Thermometers 
Pressure  gauges 
Tubing  cutter 


Provide  Demonstration  On;  % 

Various  tools  dsed  in  refrigeration 

Provide  Practical  Application' On; 

Various  tools  used  on  the  refrigeration 
trainer  ( 


Textbooks: 


a,  Althouse,  Tumquist  and  Bracciano, 
*  Modem  Refrigerat!b^  and  Air 

Conditioning 

b.  Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 

A/Vs: 

Georgia,  "Identifying  Tools"  (ST) 


Student  Manuals i 

Georgia,  Refrigeration,  Unit  REF-05 
Tools  and  Equipment: 

a.  Hand  tools 

b.  Electric  grinder 

c.  Electric  drill 

d.  Refrigeration  trainer 


/ 


ESTIMATED  CLASS  iHQLIR.q 


3 


ESTIMATED  LAB  HOURS 


VII-267 


ERIC 


508 


r 


Perfprmance  Objective  (CRM) 

Given  a  set  of  varioijs  tools  u^d  in  refrigeration  and  a  refrigeWtion  trainer ^ 

the  stizdent  will  demonstrate  "the  correct  application  for  a  tool  and  a  given  job  » 

with  80%  accuracy.  •  # 

I 


Suggested  Testing^Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  abilj^ty  to 
identify  and  use  various  tools  on  a  refrigeration  trainer. 

b.  ifse         urceq  provided  in  the  Instructional  Materials  section  on  the 
^      previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions  / 

c.  Make  predictions  I  generalizations  and  comparisons 

d.  Recognize  relevance  of  data 

e.  Recognize  appropriate  reference  resources  ^ 
f •    Locate  information  ip  reference  materials 

Math  SkUls 

a.  VThole  number  manipulation  ^ 

b.  Metric  conversions 

Problem  Solving  Skills  i  , 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 

and  effect  relationships  ^  ^ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions  * 

e.  Interpret  non^graphic  information 

f.  Recognize  relevance  of  data 

g.  Make  predictions,  generalizations  and  comparisons 
Copgnuni cation  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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RP-06    Tapping,  threading  and  replacing 
threads 


Tap,  thread  and  replace  threads, 


Provide  Information  On: 


.  A* 
b. 
c, 
d. 
e. 
f. 

h, 
i. 


Tapfving  and  threading 

Types  of  bolts  and  pipes 

Washers  and  nuts 

Standard  and  metric  thread3 

Types  of  screwdrivers 

Threads  per  inch  on  galvanized 

and  black  pipe      •  ^ 

Self -tapping  screws 

Sizing  bits  for  tapping  threads 

Pipefitting 


Provide  Demonstration  On;  - 
Tapping  and  threading  , 
Provide  Practical  Application  On; 

a.  Tapping  and  threaWing  j, 

b.  Tapping  and  threading  galvanized 
black  pipe 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


a. 

b. 
c. 

A/Vs: 


Althouse,  Tumquist  and  Bracciano^ 
Modern  Refrigeration  and  Air 
Conditioning 

Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and  Air 
Condi  tionincf 


Georgia,  "Tapping,  threading  and 
Replacing  Threads"  {ST) 


Student  Manuals: 

Georgia r  Refrigeration.  Unit  REF-06 
Tools  and  Equipment; 

a.  Hand  tools 

b.  Tapping  and  die  sets 

c.  Vice 

d.  Assorted  screws  and  bolts 
^  e.  Assorted  fittings 

f .  Galvanized  and  black  pipe 

g.  Metal  stock 


c 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Q 

Given  proper  tools,  equipment  and  various  specifications,  the  student  will  thread 
two  pieces  of  pipe  and  connect  them  with  a  coupling*    The  student  will  drill , and 
t^  a  piece  of  metal  stock.    All  work  must  meet  industry  standards  and  specifica- 
tions. -     •    ,  I 

e.  • 


Suggested  Testrng  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to  drill 
correct  hole  size,  to  tap  internal  threads  and  to  prepare  external  threads 

^        for  pipe  emd  standard  bolt  sizes. 

b.  Use  resources  provided  in  th'S  Instructional 'Materials  section  on  the  pre- 
vious page.  ^ 

Raa^ng  Skills  ^  ^ 

a.  Recognize  main  ideas,  details »  s;;quence  of  events  and  cause  ^ 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  cosqparisons 

d.  Draw  conclusions  i 

e.  Interpret  instructions 

f •    Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  inforaation  in  reference  materials 
Math  Skills  / 

a.  '  Ratios,  proportions  and  percent a  ^ 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 

d.  '  Metric  conversion 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  p£  events,  and  cause 
and  effect  relationships 

b.  Recognize  app#opriate  reference  sources 
c»    Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Make  prediotions,  generalizations  and  comparisons 
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EVALUATION  OF  PERFQRMANinF 
.  Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources 

Oonanunication  Skills 

a.    Organize  information 

b«    Interpret  aural  communications 

*c.    Con?>o8a  oral  directions  and  questions 

d.    Use  formal  and  informal  speaking  styles 


I 
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RF-07  .Mentifying  t^ea  of  pipe  and  tube' 
.  fittings  uged"  in  refrigeration 
systems 


Provide  Ipfokaation  On; 


a. 
b. 

c. 
d. 
e. 
f. 


Plare^  fittings 
Sweat  fittings 
Quick  couplings 
Compression  fittings 
Types  of  tubing 
Types  of  pipe 


INSTRUCTIONAL  ACTIVITIES 


Provide  Demonatration  On. 

m 

Various  types  of  fittings  and  pipe 
materials 

Provide  Practical  Application  Ont 

Identifying  various  types  of  fittings 
and  pipe  jnaterials 


4 


INSTRUCTIONAL  MATERIAL"^ 


Textbooks J 


a. 


b. 


Althouse^  Tumquist  and  Bracciano, 
Modern  Refrigeration  and  Air 
Conditioning 

Delniar,  Principles  ot  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


Student  Manuals: 

Georgia,  Refrigeration.  Unit  REF-07 
Tools  and  Equipment; 

a.  -Flare  fittings 

b.  Sweat  fittings  ^ 

c.  6oiH)re8Sion  fittings 

d.  Tubing  (copper) 

e.  Pipe  (pvc) 


/ 
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Performance  Objective  (CRM)  * 

Gi.v«n  a  li«t  •£  teank  and  natariala  usad  in  fitting  operationa,  the  atudant  will 
ratch  each  tarm  and  natarial  witl#  its  uaa  in  fitting  operationa  *d.th  80% 
acciuracy .  , 


Suggested  Testing  Activities  And  Resources 

'\.    Stivtents  should  be  given  a  written  teat  to  aeeeee  ^eir  knowledge  regard-* 
ing  typea  of  pipe  and  tube  fitting  uaed  In  refrigeration  ayateoMa 

b.    Uae  reaouroea  provided  in  the  Inatructional  Materiala  aection  on  the 
previoua  page* 


\       Reading  Skilla  ,  ' 

a.  Recognize  main  Ideaa,  detalla^  aequence  of  events  and  cauae 
and  effect  relationahips 

Follow  direct^na  ' 

c.  Make  predictiona,  generalizations  arui''^cmq?arisons 

d.  Interpret  instJ^^etiona    .  / 

e.  Recognize  relevance  of  data  ^ 

f.  Recognize  appropriate  reference  resources 

g.  Locate  inforaation  in  reference  materiala 
Math  Skilla 

a^ Rati68 I  proportions  and  percents 

b.  Fractions  usnd  decimala  usage  and  conversions 

c.  Whole  number  manipulation  a 

d.  Metric  conversions 
Problem  Solving  flfcijllls 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  ii>  reference  materials 
d«    Draw  conclusions 

e*    Interpret  non-graphic  infozmation 
fa    Recognize  relevance  of  data 

ga    Make  predictions,  generaJJ^ations  and  con?>arisons 

Communication  Skilla  /  j  ^ 

Coopoae  sentences         /  / 
b.    Organize  infoAation 

Interpret  aural  coomuni cations 

d.  Compose  oral  directions  ahd  questions 

e.  Use  formal  and  informal  specD&ing  styles 


VII-274  '514 


'  TASK  6R  UNIT  CaM«TgKlftV 

RP-08   Perforadjig  basic  copper  tubing 
-  operations 


Perform  basic  copper  tubing  operations. 


INSTRUCHONAL  ACTiVITIgfT 


Provide  InforroatlQii  Oni  . 

a.  Selecting  proper  tools  for  flaring, 
swaging,  ciitting  and  bending  copper 
tubing  ^  ^ 

b*    Proper  method  of  preparing  copper 
tubing  for  joining  together 

c.    Selecting  proper  tools  for  flaring 
^pper  tubing 


Provide  Demonstration  Qn»  ^ 

a.  ^tting,  swaging  and  bending  copper  • 
tubing 

b.  Flaring  copper  tubing 

c.  Pitting  together  copper  tubing 

Provide  Practical  Application  On: 


a, 
b. 
c. 
d. 


Cutting  tubing 
Flaring  copper  tubing 
Bending  copper  tubing 
Swaging' copper  tubing 


/ 


Textbooks  J 


a.  Althousa,  Tumquist  and  Bracciamo, 
Modem  Refrigeration  and  Air 

p  Conditioning 

b.  Delmar,  Principles  of  Refrigeration 

c.  Prentice-Hall,  Refrigeration  and 
Air  Con«iitioninc? 

A/Vs; 

Georgia,  "B.isic  Copper  Tubing  Operations' 
(ST) 


Student  Manuals: 

Georgia /  Refrigeration.  Uni t  REF-08 
Tools  and  Equipment: 

a.  Swaging  tools 

b.  Flaring  tools 
c»    Bending  tools 

d.  Tubing  cutters 

e.  Copper  tubing 


6/ 
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Performance  Objective  (CRM) 

Given  9oft  copper  tubing  and  other  proper  materials  and  equipmeht,'  the  studHint 
will  sake  *£lared  fittings  and  swaged  joints  and  will  bend  with  proper  accuracy 
a  90  angle. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
perform  basic  copper  tubing  operations.    Students*  performance  must  meet 
industry  standards  and  specifications.  * 

b«    Use  resources  provf^d  in  the  Instructional  Materials  section  on  the 
previous  page* 

Reading  Skills 

a.    Recognize  main  ideas #  details^  sequence  of  events  and  cause  « 

and  effect  relationships 
b«    Follow  directions 

c*    Make  predictions,  generalizations  and  cos^arisons 

d.    Draw  conclusions 

e*    Interpret  instmictions 

f «    Recognize  relevsince  of  data  / 

g.  Recognize  appropriate  reference  resources 
h«  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios r  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
dS  Metric  conversion 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  seqxience  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 
c*    Locate  information  in  reference  materials 

d.  Estimate  outcomes,  %#lth  or  without  units  or  measiurements 
e«    Draw  conclusions 

f «    Interpret  non-graphic  information 
g*    Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  con^arisons 
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Suggested  Testing  Activities  And  Resources 


Conmunlcatlon  Skills 

a«    Organize  Infotmatlon 

b.  Interpret  aural  connunl cations 

c.  Compose  oral  directions  and  questions 
d«    Use  formal  and  informal  speaking  styles 


V 


r 


f 
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RP-09    Swaging,  cleaning,  fluxing  and 
soft  soldering  CQpper  t^ing 


Swag,  clean,  fl\«  and  soft  solder  copper 
tubing. 


INSTRUCTIONAL'  ACTiVITIES" 


Provide  Infortnatlon  Oni 


a. 

b. 
c. 
d. 
e. 
f. 

h. 
i. 
j- 


Safety  ♦  ^ 

Joining  copper  tubing 
Lighting^  the  torch  < 
ApplyfJIg  flux  ' 
Applying  solder 

Cleaning  joints  before  soldering 
Different  types  of  solder 
CapillarJ'^  attraction 
Procedures  for  brazing  and  soldering 
Advantages  of  tin  silver  soldering 


Provide  Demonstration  Ont 

a.  Proper,  flame  while  soldering 

b.  Applying  solder  correctly 

c.  Soldering  air  tight  joints 

d.  Soldering  uniform  jointly  *^ 

Provide  Practical  Application  Qnt 

Soldering  copper  tubing  with  various 
types  of  solder  until  joints  are  uniform 
and  air  tight 


.  Ttfxtbooks  i 

a.  Althouse,  Tumquist  and  Bracciano, 
Modem  RefriqeVation  and  Air 
Coftditioninq 

b.  Delmar,  Principles  of  Refrigeration 

c.  Prentice-Hall,  Refrigeration  and 
Air  Conditioning 

A/Vat 

Georgia,  "Soft  Soldering  Coppet  Tubing" 
(ST) 


Student  Manuals? 

(5eofgia,  Refrigeration  i  Unit  REF-09 
Tools  and  Equipments 

a.  Tools 

b .  Torch 

c.  Gloves 

d.  Pliers 

e.  50-50^  95-5  and  silver  solder 

f .  Soldering  paste  and  flux 

g.  Copper  tubi^ig 
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EVALUATICWDF  PERFORM^ICE 


Perfornpance  Objective  (CRM) 


Given  copper  t^in?  and  other  proper  materials  and  equipment «  t\fie  student  will 
prepare  and  solder  two  joints  together.  The>  joints  must  be  air  tight,  uniform 
In  appearance  and  meet  Industry  standards. 


Suggested  Testing  Activities  And  Resources 


a. 


Student^  should  be  given  a  written  test  to  assess  their  ability  to  perform 
copper  tut:>lng  operations.    Students*  performance  must  meet  Industry  stan- 
dards and  specifications. 

Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous  page. 


Reading  Skills 

a.  Recognize  main  Ideas,  details #  sequence  of  events  and  cause 
and  effect  r^elatlonshlps 

b.  Follow  directions 

c.  Make  predictions^  generalizations  and  coiqparlsons 

d.  Draw  conclusions 

e«    Interpret  Instructions 

f .  Recognize  relevance  of  data  a 

g.  Recognize  appropriate  reference  resources 

h.  Locate  Information  In  reference  materials 
Math  Skills 

a.  Ratios,  proportions  emd  percents 

b.  Fractions  and  decimals  usage  and  conversions  * 

c.  Whole  nj^Bnber  manipulation 

d.  Algebra  X 

e.  Metric  conversion  ^ 
Problem  Solving  Skills 

a.  Recognise  main  Ideas,  details,  sequence  of  events,  and  bause 
and  effect  relationships 

b.  ""  Recognize  appropriate  reference  sources  ^ 

c.  Locate  lnfor£(atlon  In  reference  materials 

d.  Estimate  outcomes,^ with  or  without  units  or  measurements 

e.  Draw  conclusions 

£.    Interpret  non-graphic  information. 

g.  '  Recognize  relevemcc^  of  data 

h.  Make  predictions,  generalizations  and  comparisons 


/ 


EVALUATION  OF  PERFQRMAN^ 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


Communication  Skills  \ 

a.  Orqaxiize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal,  and  informal  speaking  styles 


* 
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RF-IO    Silver  brazing  refrigeration  piping  silver  braze  refrigeration  piping.  ' 

INSTRUCTIONAL  ACtl\/ITlF.Q 


Provide  Information  On: 


A- 
b, 
c, 

g- 


D 

1, 


Definition  of  silver  brazing 
Oxyacetylene  equipment  i 
Type  of  flame 

Torch  angles  for  various  jobs 
Flow  point  of  silver  sdldex 
Type  and  use  of  flux 
Oil  and  oxygen  mixture 
'Comparison  chart  and  specification 
table  for  major  competitive  alloys 
Brazing  while  tubing  is  under- 
pressure 
Ventilation 
Safety 

Preparing  tubing  to  be  brazed 


Provide  Demonstration  On; 

a.  Soldering  techni'que  with  silver 
solder  ,  ^ 

b.  Applying  solder  and  flux 

c.  Flame  control  ^ 

d.  Proper  joints  being  uniform  and 
free  of  leaks 

Provide  Practical  Application  On: 

a.  Cutting,  shapin(j^  and  joining  copper 
tubing 

b.  Silver  brazing  copper  tubing 


INSTRUCTIONAL  MATERIAL^ 


Textbooks  j 


a.  Althouse,  Turnquist  and  Bracciano, 
Modem  Re fricje ration  an^  Air 
Conditioning 

b.  Delmar,  Principles  of  Refrigeration 

c.  Prentice-Hai: ,  Refrigeration  and 
Air  Conditioning  . 


A/Ve ; 


Georgia,  •♦Silver  Brazing"  (ST) 


Student  Manuals; 

Georgia,  Refrigerration,  Unit  REF-lO 
Tools  and  Equipment: 

a.  Oxyacetylene  torch 

b.  Silver  solder 

c.  Flux 
djt^  Lighter 

e.  Copper  tubing 

f.  Tools 


3  ♦ 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  oxyacet^lene  equipment 'and  proper  materials,  the  student  will  prepare  and 
silver  braze  leak  proof  joints  with  copper  tubing. 


Suggested  Testing  Activities  And  Resources 

a«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
perform  silver  brazing  operations. 

b.    Use  re^urces  provided  In  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills  ^ 

a.  Reco^lze  main  Ideas^  details,  sequence  of  events  and  cause 
and  effect  relationships  «4 

b.  Follow  directions 

c.  Make  predictions »  generalizations  and  conparlsons 

d.  Draw  conclusions 

e.  -  Interpret  Instructions  ^ 

f .  Recognize  relevance  of  data 

g.  .  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  '  Ratios,  proportions  and  per cents 

b.  Fractions  and  decimals  xisage;  and  conversions 

c.  Whole  number  manipulation 

d.  Metric  conversion 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events, ^nd  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources  ^ 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Recognize  relevance  of  data 

g.  Make  .predictions,  generalizations  and  c<Mt?)arisons 
Conmunication  Skills 

a.  Oxganize  Information 

b.  Interpret  aural  conrounications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 


• 
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TASK  ORlUMIT  e6Mt»eTPKi<^V 


RF-11  Handling 
and  meas 


Provide  Infornatlon  Om 


a. 
b. 
c. 
d. 


transforming,  weighing 
uring  refrigerants 


/  Handle,  transform,  weigh  and  measure 
/  refrigerants. 


Refrigerant  groins 
Characteristics  of  each  group 
Safety  prelcautions 
Measuring/refrigeramts 

e.  We ighingyre frige rants 

f.  Transferring  refrigerants  from 
one  container  to  another 


/ 


Provide  benoni^ratlon  On; 
Handling,  transferring,  weighing  and 


T 

J 9  tralisf ^  T¥Vi**j»4^*iy 
measxiring  each  refrigerant  group 

Provide  Practical  Application  0ns 


a.  Checking  the  pressure  on  freon 
drums  and  recording  the  data 

b.  Determining  type  of  freon  from 
drum  pressures 

c.  Transferring  refrigerant  from  full 
toy empty  drums 


Textbooks; 

a.  Althouse,  Tumqui^t  and  Bracciano, 
Modem  Refrigeration  and  Air^^  ^ 
Conditioning  ^  Jf^ 

b.  Delmar,  Principles  of  Refrigeration 

c.  Prentice -Hall,  Refrigeration  and 
Air  Conditioning 

A/Vs: 

Georgia,  "Handling  Refrigerants"  (ST) 


Student  Manuals: 


a.  Copeland  Refrigeration  Manuals 

b.  Georgia,  Refrigeration,  Unit  REP-11 


Tools  and  Equipment! 


a.  Gauge  set 

b.  Thermometer 

c.  Temperature  and  pressure  phart 

d.  Empty  and  full  cylinder 


\ 


3 
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EVALUATION  OF  PERF0RMAN5e  ^ 
Performance  Objective  (CRM) 

V. 

Given  various  refrigerants,  containers  and  other  equipment  and  materials,  the 
student  will  safely  transfer  refrlgeramt  frofi^one  container  to  another,  check 
the  pressur^  on  tankn  of  gas  and  fill  out  data  sheets  properly. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assets  their  knowledge  of  hand- 
ling, transferring,  weighing  and  measuring  refrigerants  and  the  safety 
precautions  /.nvolved  when  dealttig  with  refrigerants. 

b.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
handle,  transfer,  weigh  and  measure  refrigerants  safely, 

c.  Jse  resources  pro^^ded  in  the  Instructional  Materials  section  on  the  V 
previous  page. 

Reading  Skills  J 

a.  Distinguish  between'' fact  and  opinion^ 

b.  Recognize  main  Ideas,  details,  sequexic.e_^  events  and  cause 
and  effect  relationships 

c.  Follow  directions 

d.  Make  predictions,  generalizations  and  con^arisons 

e.  Draw  conclusions  ^ 

f.  Interpret  graphic  information 

g.  Interpret  instructions 

h.  Recogniz.-*  relevance  of  data  ^ 

1.  Recognize  appropriate  reference  resources 
j.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportion?  atnd  percents* 

b.  Fractions  and  flecimals  usage  and  conversions 

c.  Whole  number  jnanipulation 

d.  Metric  conversion 

e.  Squares  ar*d  square  roots 


VII-286  frr 


^ 


J 


Performance  Objective  (CRM) 


4 


Suggested  Testing  Activities  And  Resources 

Problem  Solving  Sklllg  K 

a.    Recognize  main  ideas ^  details,  sequence  of  events,  and  cause 
and  effect  relationships 
Recognize  appropriate  reference  sources 
Locate  infonnatiori* in  reference  materials/  * 
Estimate  outcomes,  vdth  or  without  units  or  measurements 
Draw  conclusions  . 
Interpret  ly^n-graphic  information 
Recognize  relevance  of  data 
Interpret  graphic  data 

Make  predictions,  generalizations  and  coit?>ari sorts 
Communication  Skills  ^ 

a.  Compose  sentences 

b.  Organize  information 

c.  Interpret  aural  commu/ii cations 

d.  Use  formal  and  informal  speaking  styles 


b 
c 
d 
e 
f 

g 

h, 
i. 
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'  TASK  as  UMi'i  titiurenneiv 

RF-12    Installing  and  using  access  valves 


Install  and  use  access  valves. 


INSTRUCTIONAL  ACTIVITIES 


\ 


Provide  Information  Onj 


a. 

*b. 
c. 
d. 
e. 
f. 

g. 

j- 
k. 

1. 
m. 
n. 
o. 
p. 


Types  of  access  and  service  valves 

Stero"^ valves  / 

Two  way  l\nflf  valves 

Tap  on  servlc^  valye 

Schr)ldeif  valves  .  ^ 

Straddle  valve 

Piercing  valves 

Core  type  access  valves 

Line  tap  valves  •  ^ 

Service  valves  or  access  valves 

Applications  ^or  each  type 

Installing  access  vadves  ^ 

Cracking  a  valve 

Process  tube  ' 
Soldering  the^  access  service  valve 
Sight  glass 


Provide  Deconstration  On. 

a.  The  function  of  the  "sfcera  type" 
service  valve  while  installing  and 
removing  gauge  lines 

b.  Method  of  installing  the  access 
valve 

Provide  Practical  Application  On-.  > 

a.  Gaining  entrance  to  the  refrigera- 
tion system  through  a  "stem  type" 
service  jiralve 

b.  Installirig  a  soldered  on  Schrader 
type  ser^ce  valve 


Textbooks 


a.  Althouse,  Ttimquist  and  Bracoiano, 
Modern  Refrigeration  and  Air  '  . 
Conditioning  ^ 

b.  Delmar,  Principles  of  Refrigeration 

c.  Prentice-Hall,  Refrigeration  and. 
Air  Conditioning  . 

A/Vs; 

Georgia,  "Using .Access  Valves  "  (ST) 


Student  Manuals j 


a,  Copeland  Refrigeration  Manuals  - 

b,  Georgia,  Refrigeration.  Unit  REF-12 

Toola^and  Equipment: 

a.  \  Refrigeration  systems 

b.  Access  valves  * 

c.  Torch,  solder  and  flux 

d.  Safety  glasses 

e .  Gaugo  set  . 

f .  Leak  detector 


ESTIMATED  CLASS  HOURS  2 


VII-289 


ESTIMATED  LAB  HOURS  ,  4 


5.2G 


/ 


ERLC 


^    EVALUATiON  OF  PERFORMANCE^ 


Performance  Objective  (CRM)  ' 

Givttn  proper  equLpMnt  an<t  matttrlals,  the  student  will  geln  entrenoe  to  tke 
.refrigeration  system  through  a  stem  type  service  valv  ^  and  will  Inejball  a 
Schrader  type  service  valve  with  no  leaks. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance. test  to  assess  the^r  ability  to*  gain 
entrance  Into  a  refrigeration  system  and  Install  an  access  valve (s)^. 

b.  Use  resources  provided  In  the  Inetructloni^  Materials  section  on  the 
previous  page.  •    •  ^  *  •  '      •  \ 

Reading  Skills  mm 

a.  -Recognize  main  Ideas,  details^  sequence"*  events  and  cause 

and  effect  relationships  ^ 

b.  Follow  directions  ^ 

c.  -  Make  predictions,  generalizations  and  conparlsons 

d.  Draw  concl\islone 

e «    Interpret  Instructions 

f •    Recognize  relevance  of  data 

g«    Recognize  appropriate  reference  resources 

h.    Ix3tcate  Information  in  reference  materials 

Math  Skills  ^ 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number. jumlpulatlon  « 
Problem  Solving  Skills 

Recognize  main  id^as,  detidls,  sequence  of  events,  and  cause 
and  .effect  relationships 

b.  Recognize  appropriate  reference  sources  ^ 

c.  Locate  information  In  reference  materials 

d.  Estimate  outcoAes,  with  or  without  unitft  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-graphic  Information 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons  ji 
Coiaaunlcation  Skills  *A 

a.  Organize  Information 

b.  Interpret  aural  contnuni cations 

c.  Coopose  oral  directions  and  questions 

d.  Use  formal*  and  informal  speaking  styles 
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INSTRUCTIONAL  ACTIVITIES 


Provide  Information ^nt 


.A* 
b. 
c. 
d. 
e. 


High  pressure  gauge  . 
Conqpound  gauge 
Function  of  the  gauge 
Zero  PSIG  setting 

Reading  the  pressure/tenperature  chart 


Provide  Demoiytration  Ont 

a,    Reading  gauges  ^ 

Setting  gauges  at  zero  PSIG 
c«    Installlxlg  gauges 

Provide  Practical  Application  On; 

a.  Reading  a  series  of  gauges  and 
recording  data 

b,  Seirvicing  valve^  inspection 


a. 

b. 
c. 


Alt  house,  Tumquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
conditioning  I  ^ 

Delaar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  COnditioninc^ 


A/Vs; 

Georgia,  "Maintaining-^ Refrigeration 
Manifold  Gauges"  (ST) 


Student  Manuals: 


a.  Copeland  Refrigeration  Manuals 

b.  Georgia,  Refrigeration,  Unit  REP-13 

Tools  and  Equipment; 

a*  Manifold  and  gauges 

b .  f'reon 

c«  Safety  glasses 

d,  Pressili^  and  temperature  chart 


C 
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EVALUAJION  OF  PERFORMAFIgi" 


Performar^e  Obiective  (CRM) 

Given  prop«j  •^ulpment  and  ia«terial«»  the  ftudent  will  correctly  calibrate,  and 
read  a  high  prisaure  and  confound  gauge  with  80%  accuracy. 


\ 

\ 
\ 


Suggested  Testing  Activities  And'^Resourcesx 

a.  Studenu  should  be  given  a  pjerfornance  test  to  aeseee  their  ability  to 
maintain  various  refrigeration  manifold  gauges. 

b.  Use  resources  provi^d  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
amd  effect  relationships 

b.  Follow  directions 

c.  Make  predictions^  generalizations  and  coinparisons 

d.  Draw  conclusion* 

e.  Inteinpi^^t  graphic  Information 
ft    Interpret  instructions 

g.  Recognize  relevance  of  data 

h.  Recognize  appr^riate  reference  reso\irces 
iy^  Locate  information  in  reference  materials 
Math  Skills 

a*    Ratios,  proportions  and  percdnts  i 
b.    Fractions  and  decimals  usage  and  conversions 
/c.    Whole  number  manipulation 
Metric  conversions 
Pro^em  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

;  c.    Locate  Information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements  ^ 

e.  Dx2tw  conclusions 

y     f .    Interpret  non«<rraphic  inf6rmation 

g.  Recognize  relevance  of  data 

h.  Interpret  graphic  data 

i.  Make  predictions,  generalizations  and  con^arisons 


529 
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EVALUATION  OF  PERFORMARfg 
Performance  Objective  (CRM)  ' 

'  -  1 


Suggested  Testing  Activities  And  Resources 

Conmunlcatlon  Skills  * 

a.  Organlza  information 

b.  Interpret  aural  coomtmi cations 

c.  Cosqpose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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InataUing  and  tudiig  refrigeration 
manifold  gaxigea 


Inatall  nd  uae  arefrigeration  mainfold 
gauges. 


INSTRUCTIONAL  ACTIVITIgS 


Provide  Infomation  Ong 

a.    Use  of  manifold  and  gauge  set 
Installing  manifold  gauge 

c.  Purging 

d.  Positioning  of  service  valve  system 

e.  Checking  pressure  drops  ii 

f .  Safety  hazards 


Provide  Demonstration  On; 

a.    Installing  and  removing  gauges  and 

hoses 
b«    Reeuling  gauges 

Provide  Practical  Application  On; 

Installing  and  removing  gauges  o;i  a 
refrigeration  system 


Textbooks 


a. 


c. 


Althouse,  ^umquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditionings 

^l»*r,  Princi|les  of  Refrigeration 
Prentice-Hall.^friqeration  and  . 
Air  Conditioning 


A/Vs: 

Georgia,  "Installing  and  Using  Refrigera- 
tion Manifold  Gauges"  (ST) 


Student  Manuals : 


a* 
b. 


Copeland  Refrigeration  Manuals 
Geotgia,  Refrigeration.  Unit  REF-14 


Tools  and  Eqtaipment: 


a. 

b. 
c. 
d. 
e. 


Gauge  and  manifold  set 
Refrigeration  system 
Freon 

Safety  glasses 
Assorted  tools 
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Performance  Objective  (CR^A) 

Given  proper  tools  and  equipment #  the  student  will  Install  gauges  on  an  operating 
system  and  measiire  system  pressure  with  80%  acciuracy.  y 


Sugge$tecfTesting  Activities  And  Resources 

I.    students  should  be  given  a  written  test  to  assess  their  knowledge  regarding 
the  Installation  and  usage  of  refrigeration  manifoid  gauges/ 

b.    Studbnts  should  be  given  a  performanoe  test  to  kssess  their  abillt^y  to 
Install  and  use  refrigeration  manifold  gauge|^^^^-«  >• 


c.  Uae  resources  provided  in  th.e  Instructional  Materials  sectipn  on  the 
previous  page. 

fading  Skills 

a.    Recogniz|^  main  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships  ^ 
b*    Follow  directions 

c«    Make  predictions,  generalisations  and  cosparlsons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f •    Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  Information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  fuid  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships  \ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 
e*    Draw  conclusions 

f.  Interprets  non-graphic  Information 

g.  Recognize Velevemce  of  data 

h.  .  Make  predictions,  generalizations  and  comparisons 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


GoaBn:aic«tlon  Skllla  , 
«.    CoopoM  MntMicas 

b.  Organize  Infoxmtion 

c.  Interpret  aural  coaiBunications 

d.  Coopoae  oral  dlrectlona  and  quaations. 
a.    Uae  fomal  and  informal  apeaking  styles 


4 


V 
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,  TASK  OR  UNit  CQMPET^NgT^ 

RF-15    Evacuating  a  refrigeration  system 


Evacuate  a  refrigeration  system. 


INSTRUCTIONAL  ACTIVlflES 


Provide  Information  On: 


:4 


Provide  Demonstration  On; 


a. 
•  b. 
c. 
d. 
e. 
f. 

g- 

h. 
i  • 

■j. 
k. 
1. 

m. 


o, 
p. 

q. 

r, 
s. 


Absolute  pressure 
NoncondensadDles 
Low  vacuum 

High  vacuum  ^ 

Micron 

Evacuation 

Vacuum 

Single  state  pump 
Two  state  pump 
Mercury  monometer 
Vacuum  pump  oil 

Reasons  for  evacuating  a  refrigera 
tion  system  / 
Effects  of  moisture  on  a  refrigera 
tion  system 

Effects  of  air  in  a  refrigeration 
system 

Ambient  ten^^erature 
Types  of  Vacuum  indicators 
Pressure  measurfement 
Inches  of  mercury  measurement 
Acid 
Gauges 


Procedures  for  evacuating  a  refrigeration 
system 

Provide  Practical  Application  On: 

Evacuating  a  refrigeration  system  until 
all  moisture  and  air  are  eliminated  from 
the  system 


Textbooks { 


a,  Althouse,  Tu^nquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditioning 

b,  Delmar,  Principles  of  Refrigeration 

c,  Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


Student  Manuals: 


a.  Carrier,  GTR  Manuals 

b.  Copeland  Refrigeration  Manuals 

c.  Georgia,  Refrigeration,  Unit  REF-15 


Tools  and  Equipment; 


A/Vs; 


Georgia,   *'Using  a  Vacuum  Pump"  (ST) 


a, 

b, 
c . 
d. 
e , 


Refrigeration  system 
Two  stage  vacuum  pump 
Manifold  and  gauge  set 
Freon 

Assorted  tools 
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EVALUATION  OF  PERFORMAMG^ 


Performance  Objective  (CRM) 


Given  a  refrigeration  unit  and  proper  equipment ^  the  student  will  perform  a 
multiple  evactiation  procedure  and  a  deep  vacuum  procediU'e  which- cmets  industry 
standards  and  specifications.  . 


a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to  use 
a  vacuum  pvsssp  to  evacuate  a  refrigeration  system* 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 


Reading  Skills 

a*  ^Recognize  main  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships 
b«    Follow  directions 

c.    Make  predictions,  generalizations  and  con^arisons 

d*    Draw  conclusions 

e*     Intei^ret  graphic  information 

f.    Interpret  instructions  t 

g*    Recognize  relevance  of  data 

h*    Recognize  appropriate  reference  resources 

i.    Locate  infortnation  in  reference  materials 

Math  Skills 

a.    Law  of  exponents 

b«     Ratios,  proportions  and  percents 

u.    Fractions  and  decimals  usage  and  conversions 

d»    Whole  number  manipulation 

e .  Algebra 

f.  Metric  conversion 

g.  Squares  and  square  roots 


✓ 


Suggested  Testing  Activities  And  Resources 


previous  page. 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solving  Skills 

a.  Reco9nlze  aain  ideas #  details #  sequence  of  events #  etnd  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  nweasurements  / 

e.  Draw  conclusions  ^ 

f.  Interpret  non-graphic  information 

g.  Recognise  relevance  of  data 

h.  Interpret  graphic  data 

Make  predictions,  generalizations  and  conparisons * 
Communication  Skills 

a.  organize  information 

b.  Interpret  aural  communications 

c.  CoiqxDse  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 


# 
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TASK  OR  UNIT  COMPETENCY 

RP-16    I'hstalling  refrigeration  access- 
ories 


3 


Install  refrigeration  accessories. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 
*""^^"~^~^^^^^^^^^^^~^^^^^^^^-^^™^^^— ™»  • 

a*  Absorb/ adsorb 

b*  BacJ*  pressure  regulators 

c.  Crankcase  pressure  regulators 

d.  ZDesiccant 

e.  Drier 

f .  ^  Liquid  line  valve 

g.  Liquid  indicator 
Liquid  line  filter  drier 

i,  Moisture  indicator 

j  •  Pun?)  dovm  valve 

k.  Receiver 

1.  Suction  lime  accumulator 

m.  Suction  line  filter-drier 

n.  Vibration  eliminator 

o.  Function  of  accessories 

p.  Installaticm  of  accessories 


Provide  Demonstration  On; 

Correct  procedures  for  remcj^ing  and  re- 
placing all  components  of  the  refrigera- 
tion system 

Provide  Practical  Application  On; 

a.  Installing  a  liquid  indicator  with 
flare-fittings 

b.  Installing  a  filter-drier  with  sweat 
fittings 

c.  Installing  a  capillary  tube  into  a 
filter-drier 

d.  Pumping  the  system  doi^n 

e.  Testing  leaks 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


a. 


b. 


Althouse,  Tumquist  and  Bracciano, 
Modern  Rerriqeration  and  Air 
Conditioning 

Delmar,  'Principles  of  Ref rigcgration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


A/Vs; 

Georgia,  "Installing  Refrigeration 
Acqessories** .  (ST) 


Student  Manuals^ 

\ 

a.  farrier,  GTR  Manuals  * 

b.  TTopeland  Refrigeration  Manuals 

c.  Georgia,  Refrigeration,  Unit  REF-16 

Tools  and  Equipment; 

a.  Refrigeration  systems 

lb.  Flaring  tools 

c.  Assorted  hand  tools 

d.  Torch 

e.  Refrigeration  system  components 

f.  Gauge  and  manifold  set 

g.  Leak  detector 

h.  Safety  glasses 
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EVALUATiON  OF  PERFORMANCE 


Performance  Objective  (CRM)  ^- 

Given  a  refrigeration  unit  and  accessories  and  proper  tools /  the  student  will 
remove  emd  replace  various  accessories  without  amy  leaks. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to  install 
various  refrigeration  accessories. 

b.  Use  resources  provided  in  the  Instructional  Materials  siction  on  the  previous 
page .  ^ 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions  * 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 
Interpret  graphic  information 
Interpret  instructions 
Recognize  relevance  of  data 
Recognize  appropriate  reference  resource: 
Locate  information  in  reference  materials 

Math  Skills 

a.  Ratios,  proportions  euid  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  nunber  m£mipulation 

d.  Metric  conversions 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
amd  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomeo,  with  or  without^  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons 


ERIC 


EVALUATION  PF  PERFQRMANCF 


Perrormance  Objective  (CRM) 


ft 


Suggested  Testing  Activities  And  Resources 

Communication  Skills 

A,    Orgemize  information  ^ 
b.    Interpret  aural  communications 

Compose  oral  directions  and.  questions 
Use  formal  auid  informal  speaking  styles 
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TASK  OR  UNIT  COMPEyENCT^  PEftPOftMANCE  StAteMgRT 


RF-17    Testing  for  leaks 


Test  for  leaks. 


iNSTRUCTIQNAL  ACTIVITIES 


Provide  Information  On: 


d. 
e. 


Methods  \i9ed  In  leak  detection 
Pressurizing  the  systea 

1 .  Freon 

2.  Dry  nitrogen 

Devices  used  In  detecting  leaks 
Effect  of  leaks  on  the  vacuum 
Repairing  leaks 


■A 


Provide  Demonst^tlon  Ont 

a.  Testing  for  leaks  uslnqf  various  \^ 
loethods  ^ 

b.  Repairing  leaks 

Provide  Practical  Application  On; 

Testing  leaks  with  various  leak  testing 
devices 


2 


INSTRUCTIONAL  MATERIALS 


Textbooks; 


a. 


c. 


Althouse,  Tumquist  and  Braccieuio, 
>k)dem  Refrigeration  and  Air 
Conditioning 

Belmar,  Principles  of  Refrigerat 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


A/Vss 


Georgia,  "Testing  for  Leaks"  (ST) 


Student  Manuals; 

a.  Carrier,  tGTR  Manuals 

b.  Copeland  Refrigeration  Kamuals. 

c.  Georgia,  Refrigeration,  Unit  REF-l? 

Tools  aitd  Equipment; 

a.  Refrigeration  system 

b.  Freon  and  dry  nitrogen 

c.  LeaUc  detectors; 

d.  Gauges  and  manifold  set 

e.  Assorted  hand  tools 

f.  Safety  glasses 


ERIC 


ESTIMATED  CLASS  HOURS 


VI 


ESTIMATED  LAB  HOURS 


ERIC 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  * 

Given  tha  proper  equipment  and  tools,  the  student  will  test  for  leaks  with  100% 
accuracy  using  the  "TBoap  bubble"  method,  a  halide  torch  and  an  electronic 
detector. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to  use 
various  methods  to  test  for  leaks* 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page* 

Reading  Skills 

a.    Recognize  main  ideas #  details,  sequence  of  events  and  rause  and 

effect  relationships 
b*    Follow  directions        *  -  j 

c.  '  Make  predictions,  generalizations  and  con?)arlsons  ^ 

d«    Draw  conclusions  i 

e.  Interpret  instructions 

f.  ^TSrognize  relevance  of  data 

g.  Recognize  appropriate  reference  resotirces 

h.  Locate  information  in  reference  materials 
Math  Skills  V 

a.  Ratios,  proportions  emd  percents  ^ 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  nui|ber  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause  and 
effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Escima*"e  outcomes,  *      •  or' without  units  or  measurements 

e.  Draw  conclusions  --^  y 

f.  Inteirpret  non-gra^.i*ic  information  ^  ^^''^ 

g.  Recognize  relev2Uice  of  data 

h*    Make  preciictions,  generarlizations  and  comparisons 
Communication  Skills 
d.    Organize  information 

b.  Interpret  aural  communication 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCT^        PeftPORMANCE  STATEMEUlT 


RF*18    Charging  a  refrigeration  iystem 


Charge  a  refrigeration  system. 


iNSTRUCTIONAL  ACTIVITIES 


Provide  Inforaation  Onx. 

a.  Handling  refrigerants 

b.  Naaeplate  data 

c.  Charging  aethods 

1.  Sight  glass  i&ethod 

2.  Frost  back  method 

3.  Vapor  charging 

4.  Liquid  charging 

5.  Weighln  method 

6.  Ambient  temperature  method 
?•    St^er  heat  method 

d.  Manufacturer's  charts  for  charging 
procedures 

e.  Capillary  and  T.E.V.  systems 


Provide  Demonstration  On: 

Various  charging  methods 

Provide  Practical  implication  Ont 

Charging  the  refrigeration  system 
(capillary  and  T.B.V,  systems) 


INSTRUCTIONAL  MATERIALS 


Textbooks  t 


Althouse#  T\a2;aquist  and  Braccianoj 
Refrigeration  and  Air 


Modern  I 
Y^Cofiditll 
.  VpelmarT 


iditioning 

b.  Vjpfelmar,  Principles  of  Refrigeration 

c.  Prentice-Hall^  Refrigeratioer  and 
Air  Conditioning 

A/Vs; 

Georgia,  "Charging  the  System"  (ST) 


Student  Manuals: 

a.  Carrier,  GTR  Manuals 

b.  ^Copeland  Refrigeration  Manuals 

c.  I^orgia,  Refrigeration,  Unit  REF-18 

Tools^^^d  Equipment  r 

a.  Refrigeration  systems 

b.  Manifold  and  gauge  set 

c.  Preon 

d.  Thermometer 

e.  Assorted  hand  tools 

,f.    P,R«  chart  ^ 
g.    Safety  glasses 


ERIC 


estimaIId  class  hours  ^ 


c 
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Performance  Objective  (CRM) 

Given  .proper  equii>roent  and  materials,  the  student  will  charge  a  refrigeration 
system  using  the  vapor  method,  the  liquid  method  and  the  ambient  temperature 
method  with' 100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
charge  a  refrigeration  system  using  various  methods. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  "main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions  .  , 

c.  "  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  graphic  information 

f.  Interpret  instructions 

g.  Recognize  relevance  of  data 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 

7^    Law  of  exponents 

b.  Ratios,  proportions  and  percents 

c.  Pjpactions  and  decimals^usage  and  conversions 

d.  wfeole  number  manipulation 

e.  Metric  conversion 

f.  Squares  and  square  roots 

Problem  Solving  Skills  ^         ^         j  ,,3„=„ 

a     Recognize  main  ideas,  details,  sequence  of  events,  and  cause 

and  effect  relationships 
b.    Recognize  appropriate  reference  sources 
c      Locate  information  in  reference  materials 
d!    Estimate  outcomes,  with  or  without  units  or  measurements 
fe.    Draw  conclusions 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Interpret  graphic  data 

i.  Make  predictions,  generalizations  and  comparisons 
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EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Coamuni cation  Skills 

a.  Organize  infoxnation  / 

b.  Interpret  aural  conauni cations 

c.  Course  oral  directions  and  questions 

d.  Use  formal  atid  informal  speaking  styles 
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TASK  OR  UNIT  C6MPeteN6V  "  t>l-RPQRMAKlfte  StAreMgNt 


RF-19    Troubleshooting  refrigerator 
compressors 


Troiableshoot  refrigerator  compressors* 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a.  A  reciprocal ^^cc^ppressor 

b.  Rotary  compressor 

c.  Centrifugal  coopressor 

d.  Screw  type  coaqpressor 
e«  Hermetic  con^iessor 

f«  Semi<>hemetic  compressor 

g.  Open  type  compressor 

h.  Testing  the  coo*  lessor 

3  ,  Diagnosing  problems  in  compressors 


*  Provide  Demonstration  On; 

a,  C^npressor  types 

b.  Troubleshooting  and  replacement 
procedures 

Provide  Practical  Application  On; 

Diagnosing  problems  and  repairing 
various  compressors 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a*    Althouse,  Tumquist  and  Bracciamo, 
Modem  Refrigeration  and  Air 
Conditioning 
h.    Delmar/  Principles  of  Refrigeration 
c.    Prentice-Hall,  Refrigeration  anxd 
Air  Conditioning 

A/Vs! 

Georgia,  "Testing  the  Compressor"  ST) 


Student  Manuals; 

a.  Carrier,  GTR  Manuals 

b.  Copeland  Refrigeration  Manuals 

c.  Georgia,  Refrigeration,  Unit  REF-19 

Tools  and  Equipment; 

a.  Compressors 

b.  Electric  meters 

c.  Manifold  and  gauge  set 

d.  Assorted  hand  tools 

e .  Refrigerant 

f.  Safety  glasses  ' 


ERIC 
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ESTIMATED  LAB  HOURS  ^ 
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ERIC 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  semi-hermetic  and  herroetic  compressor  and  proper  tools,  the  student  will 
diagnose  problems  in  the  compressors  and  will  remove  and  replace  the  faulty  com-* 
pressors  with  100%  acc\iracy« 


Suggested  Testing  Activities  And  Resources 

a.  Stiidents  shoul^       given  a  performance  test  to*  assess  their  ability  to 
troubleshoot  \»rious  types  of  refrigerator  compressors. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  seqioence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 
d«    Draw  conclusions 

e.     Interpret  instructions 

f«    Recognize  relevance  of  data  » 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  amd  per  cents  ^' 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Moke  predictions,  generalizations  and  comparisons 


VII~31454g 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Flesources 

CoBPuni cation  Skills 

a.  Organize  information 

b.  Interpret  aural  coznuunications 

c«    Cosqpoee  oral  directions  an4  questions 
d.    Use  formal  and  informal  speaking  styles 
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^  TASK  OR  UNIT  COMPETENgY 

RF-20    Troubleshooting  condensers 


c 


Troublesh-ot  condensers. 


INSTRUCTIONAL  ACTIVITIE"S 


Provide  Information  On; 


a. 


Air  cooled  condenser  (natural  draft) 
Air  c^^led  condenser  (forced  draft) 
Air  cooled  condenser  (forced  air, 
remote) 

Water  cooled  condenser' (shell  and 
tube) 

Water  cooled  condenser  (tube  within 
a  tube) 

Water  cooled  condenser  (evaporative) 
Piping  layouts 

Diagnosing  condenser  problems 


Provide  Demonstration  On: 

a.  Various  types  of  condensers 

b.  Troubleshooting  techniqvies 

c.  Replacement  procedures 

Provide  Practical  Application  On: 

a.  Troubleshooting  problems  iu  various 
types  of  condensers 

b.  Removal  and  replacement  of  con^ 
de.isers 


INSTRUCTIONAL  MATERIAL^ 


Textbooks i 


Althouse,  Tumquist  and  Bracciano, 
Modern  Ref rigerati^on  and  Air 
Conditioning 

Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


Student  Manuals; 

a.  Carrier,  GTR  Manuals 

b.  Copeland  Refrigeration  Manuals 

c.  Georgia,  Refrigeration, ^  Unit  REF-20 

Tools  and  Equipment: 

a.  Various  types  of  condensers 

b.  /ssorted  tools 

c.  Test  instruments 


^  ESTIMATED  CLASS  HOURS    ^  __ESIIN  ^TED  LAB  HOURs' 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  > 

Given  various  types  of  condensejra,  tools  amd  test  equipment    the  student  will 
diagnose  and  correct  faulty  operation  in  the  condensers  and  will  remove  and 
replace  faulty  -nndensers  with  100%  accuracy* 


/ 


r 


Suggested  Testing  Activities  And  Resources 

a.  St^Jdents  should  be  giveh  a  performance  test  to  assess  their  ability  to 
troublesl>oot  various  types  of  condensers* 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships*- 

b.  Follow  directions ^ 

c.  Make  predictions, ^generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance/ of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  totios,  proportions  emd  percents 

b.  fractions  and  decimals  usage  and  conversions 

c.  Whole  number  mfimipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recogiiize  appropriate  reference  sources 

c.  Locate  information  in  reference  Materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Praw  conclusions  ''i 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comp6u:isons 
CoiTOunication  Skills 

a.  Organize  information 

b.  Interpret  aural  communication  ^ 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCY 

RF-21    Troubleihooting  evaporators 


Troubleshoot  evaporators. 


C 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 
b. 
c. 
d. 
e. 


The  function  of  evaporators 

Fin  ty]f)e  evaporators 

Flooded  type  evaporators 

Diagnosing  malfunctions 

Removal  and  replacement  procedures 


Provide  Demonstration  On; 

a.  Types  of  evaporators 

b.  Troubxeshooting  techniques 

c.  Replacement  procedures 

Provide  Practical  Application  On; 

a.  Troubleshooting  problems  in  various 
types  of  evaporators 

b.  Removing  and  replacing  evaporators 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


b. 
c. 


Althouae,  Tumquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditioning 

Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


Student  Manuals: 


/ 


a. 

b. 


Carrier,  GTR  Manuals 


Copeland  Refrigeration  Manuals 
c.    Georgia,  Refrjigeration,  Unit  REF-21 


Tools  and  Eqtapment; 

a.  Refrigeration  systems 

b.  Manifold  and  gauge  set 

c .  Freon 

d.  Leak  detector 

e.  Torch  and  solder 

f.  Assorted  tools 
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EVALUATION  OF  PERFORMANCE 


-  V 
Performance  Objective  (CRM)  > 

Given  various  types  of "evaporators ,  proper  tools  amd  equipment,  the  student  will 
diagnose  and  correct  faulty  operation  and  will  repair  or  remove,  and  t&ii'^a.ce 
faulty  evaporators  with  100%  accuracy. 


9 


Suggested  Terfing  Activities  And  Resources 

a.  students  shot™  be  given  a  per^mance  test  to  assess  the^^r  ability  to 
troubleshoot  various  types  of  d^aporators, 

b.  *  Use  resources  provided  in  the  Instructional  Materials  section  on  the 

previous  page« 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  ^^ause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevemce  of  data 

q.  Recognize  appropriate  reference  resources 
h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  emd  percent s 

b.  Fractions  and  decimals  usage  and  conveialous 

c.  Whole  number  manipluation 
Problem  Solvincj  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

t.     Interpret  non-graphic  informatio^ 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Orgemize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TA9K  OR  UNIT  COMPETENCV 


RP-22    Troubleshooting  an  automatic 
expansion  valve  * 


Troubleshoot  an  automatic  expansion  valve. 


INSTRUCTIONAL  ACTIVITIES 


provide  Infornation  On: 


a. 

*b. 
c, 
d. 
e. 
f. 


Function  of  the  valve 

Inproper  adju<itaent 

Moisture  in  the  valve 

Moisture  in  the  bellows  of  diaphragm 

Conqponbnts  of  the  valve 

Diagnostic  techniques 

Adjuataent  procedures 

Replacement  procedures 


Provide  Demonstration  Qnt 


a.  Diagnostic  techniques 
b^    Adjustment  proceduras 

Provide  Practical  Application  unt 

a.  Disar . cabling,  inspecting  and 
reassembling  the  automittic  eo^ansion 
valve 

b.  Removing,  replacing  and  adjxasting  the 
^    automatic  ejgpansion  valve 


r 


J 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


a. 


b. 
c. 


Althouse,  T*umquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Oonditioninq 

Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditi  ninc^ 


Student  Manuals; 

a,  Carrier,  GTR  Manuals 

b,  Copeland  Refrigeration  Mauiuals 

c,  Georgia,  Refrigeration.  Unit  REF-22 

Tools  and  Equipment! 


a. 

b. 

c. 
d. 


Automatic  expansion  valves 
Refrigeration  system  with  the 
automatic  exp2msion  valve 
Manifold  imd  gauge  set 
Assorted  hand  tools 
Ereon 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII--321 


0)4 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

4 

Given  »  refrigeration  system  with  a  faulty  automatic  expansion  valve,  the  student 
will  diagnose  faulty  operation  in  the  valve  and  will  repair  or  remove  and  replace 
the  valve  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
troubleshoot  an  automatic  expansion  valve • 

b.  Use  resources  provided  in  the  Instructional  Materials  section  pn  the 
previous  page. 

Reading  Skills  »  * 

a*    Recognize  main  ideas,  details,  sequence  of  events  and  cavtee. 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  coit4)arisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 
h-  Locate  inforrrwtion  in  reference  materials 
Math  Skills 

a»    Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  nximber  manipulation 
Problem  Solving  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d*    Estimate  outcomes,  with  or  without  units  or  measurements 
e«     Draw  conclusions 

Interpret  non-graphic  information 

g.  Recognize  relev2mce  of  data 

h.  Make  predictions,  generalizations  and  cc^arisons 
Communication  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

*c,    compose  oral  directions  emd  questions 
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'  TASK  Or  UhjiT  C0MPEtEFiC7~'      '  f>£RPORMANCE  STAteMERT 


»F-23    Troubleshooting  capillary  tubes 


Troubleshoot  capillary  tubes* 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  The  function  of  the  capillary  system 

b.  Capillary  tube  applications 

c.  Diagnosing  faulty  operation 

d.  Removal  and  replacement  procedures 

e.  .  Sizing  the  tube  system 

f.  Type  of  motors  used  on  the  capil* 
lary  system^ 

g.  Correct  freon  charge 


Provide  IJImonstration  On: 

a.  Properly  and  improperly  functioning 
capillary  systems  » 

b.  Removal  and  replacement  procedures 

Provide  Practical  Application  On; 

a.  Diagnosing  faulty '^capillary  system 

b.  Using  a  operation  hydraulic  tester 
c«    Removing  and  replacing  capillary 

tube  systems 


INSTRUCTIONAL  MATERIALS 


Terxtbooics : 


a. 


b, 
c. 


Althouse,  Tximquist  and  Bracciano, 
Modem  Refrigeration' and  Air 
Conditioning 

Delmar,  Principles  of  Refrigeration 
Prentice-Hall,  Refrigeration  and 
Air  Conditioning 


Student  Manuals; 

a.  Carrier,  GTR  Manuals 

b.  Copeland  Refrigeration  Manuals 

c.  Georgia,  Refrigeration,  Unit  KEf-23 

Tools  »nd  Equipment: 

a.  Capillary 

b.  Manifold  ^d  igauge  set 
Cs  Torch  and  solder 

d.  Freon 

e.  Drier 

f.  Assorted  hand  tools 


ESTIMATED  CUSS      JRS  i 


ESTIMATED  LAB  HOURS 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  refrigeration  eyetam  with  faulty  functioning  of  the  capillary  tubea,  the 
•tudent  will  diagnone  the  malftmction  and  will  repair  or  remove  and  replace  the 
capillary  eyctem  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  pei^fonnance  test  to  ascesa  tbair  ability  to 
troubleshoot  capillary  tubes.  ' 

b.  Use  resources  provided  in  the  Instructional  Mate  rivals  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  catise 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions I  generalizations  and  conqparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Rec<,'>gnize  appropriate  reference  resources 
h«  Locate  information  in  reference  materials 
Math  Skills 

a.  Law  of  exponents 

b.  Logarithms 

c.  Ratios^  proportions  euid  percents  , 

d.  Fractions  and  decimals  usage  and  conversions 

e.  Whole  nuosber  manipulation 

f.  Metric  conversion 

g.  Squares  and  square  roots 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  ca\ise 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materiils 

d*    Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-grt<phic  infoihnation 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  conparisons 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

CoiiiBXwicatton  Skilla 

ai    Organize  Infoznatlqn 

b.  Interpret  atural  comnunl cations 

c.  Coiqpose  oral  directions  and  qxiestlons 


4f' 

9 
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TASK  6ft  UKllT  toMPEJEN^        PERrOftMAMCE  STATEMERf^ 


RF-24    Troubleshooting  thermostatic  ex- 
pansl'on  vslves 


Troubleshoot  thermostatic  expansion 
valves • 


T 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Types  of  thermostatic  expansion 
valves 

b«  Location 

c •  Functioning 

d.  Sub-cooling  % 

e*  Con^nent  parts 

f •  Bulb  location  and  installation 

g.  External  equalizer  connection 

h.  Driers #  strainers  and  accessories 
1*  Test  pressures,  and  dehydration 

temperatures 

j«  Determining  si^er  heat 

k.  Malfunctions 

L«  Repairing  the  valve 

m«  Valve  setting 

n«  Evaporating  temperature 

o«  Thermostatic  charge 

p.  Internal  and  external  equalizer 

q*  Punqping  dovm  the  thermostatic  expan- 
sion   valve  system 


Provide  Demonstration  On; 

a.  ^  Types  of  thermostatic  e3q)ansion  valves 

b,  diagnostic  techniques 

c*    Repair  and  replacement  procedures 

Provide  Practical  Application  On:. 

a.  Diagnosing  faulty  thermostatic  expan«> 
sion  valve  fimctloning 

b.  Repair  and  adjust  procedures 

c«    Removal  and  replacement  propedures 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


a. 


b. 
c. 


Althouse,  Tumquist  and  Bracciano, 
Modem  Refrigeration  agid  Air 
Conditioning 

Delmar,  Principles  of  Refrigeration 
Prentlce-Hall,  Refrigeration  and 
Air  Conditioning 


Georgia /^Troubleshooting  a  Thermostatic 
Expansion  Valve"  (ST) 


Student  M4nuals: 

 S 

a«    Carrie r#  GTR  Manuals 

b.  Copeland  Refrigeration  Mantials 

c,  Georgia,  Refrigeration »  Unit  REF-24 

,  Tools  and  Equipment; 

a.  Thermostatic  exjpemsion  valve  refrig- 
erator system 

b.  Assorted  thermostatic  expansion 
valves 

c.  Manifold  and  gauge  set 

d.  Freon 

e .  Drier 

f.  Assorted  tools 


ERIC 


ESTIMATED  CLASS  HOURS 


3 


ESTIMATED  LAB  HOURS 


c 
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ERIC 


EVALUATION  OF  PERFORMANCE  _L_J^ 
Performance  Objective  (CRM)  , 

Glvan  a  refrigeration  aystem  with  faulty  functioning  of  the  themoatatic  expan-  ^ 
aion  vaXv^,  the  atudent  will  diagnoaa  the  malfunction  and  will  repair  or  reraoj 
and  replace  the  thetnoatatic  expansion  valve  with  100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Studantfl  should  be  given  a  performance  test  to  assess  their  ability  to 
troubleshoot  thermostatic  expansion  valves.  ^ 

b.  Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous^ page. 

Reading  Skills 

a.  Recognize  main  Ideas #  Stalls »  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions  r  generallzat;lons  and  conqparlsons 

d.  Draw  conclusions 

e.  Interpret  Instructions 

f.  Recognise  releyance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  Informtlon  In  reference  materials 
Math  Skills 

a.  Law  of  esqponents 

b.  Logarithms  ^ 

c.  Trigonometry,  right  angles r  sine,  cosine,  and  tangent  « 
(!•    Fractions  and  decimals  usage  and  conversions 

e.    vniole  nxaiber  manipulation 

f •    Metric  conversion  ) 
g«    Squares  and  square  roots 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of- events,  and  cause 
and  effect  relationships  ^ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions  ^ 

f .  Interpret  non*graphic  information 

g.  Recognize  relevance  of  data 

h«    Make  predictions,  generalizations  and  conqparlsons 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  Skills 

a 4    Organize  Information 

b*    Interpret  axiral  comnunl  cations 

c«    Coo^se  oral  directions  juid  questions 


VII-329  55,9 


taSk  Qr  unit  competency  PEftPORMARCi 


RF-25    Troubleshooting  the  refrigeration 
syetem 


Troubleshoot  the  refrigeration  eystenr. 


INSTRUCTIONAL  ACTlWriES 


Provide  Information  Oni 

.  a.  Troubleshooting  from  synqptoms 

'  b.  Types  of  cosqpressor  failure 

c«  Types  of  condenser  failure 

dr  Types  of  evaporator  failtire  ^ 

'   ^.  tMefrigerant  leeks 

•  ff.  C^illary  tube  failure 

g.  Low  charge  and  high  charge 

h  •  Non^ondensables 

i.  Automatic  expansion  vaXve  fallture 

j.  Thermostatic  esqpansion  v&lve  failure 

k.  Troubleshooting  tables 


Provide  Den(|nstratlorf  On: 

Troubleshooting  techniques 

Provide  Practical  Application  On: 

Diagnosing  and  repairing  various  problems 
in  refrigeration  systems 


.  INSTRUCTIONAL  MATERIALS 


Textbooks ; 


Student  Manuals: 


a. 


b. 


Althouse^  Tumquist  and  Bracciemo, 
Modem  Refrigeration  and  Air 
Conditioning 

Delmar^  Principles  of  Refrigeration 
Prentice-Hall #  Refrigeration  and 
Air  Conditioning 


a.  Carrier #  GTR  Manuals 

b«  Ccpeland  Refrigeration  Manuals 

c.  Georgia,  Refrlqeration»  Unit  REF-25 

Tools  and  EquipJ^nt:  . 

a.  Refrigerator  systems 

b.  Manifold  and  gauge  set 
c •  Frecn 

d«  Test  meters 

e.  Leak  detector 

f •  Assorted  tools 


EvSTIMATgD  CLASS  HOURS    2  ,  ESTIMATED  LAB  HOURS     8  ^ 


Performance  Objective  (CRM) 

Olvn  .  r.fn^r.ti=n  ^.t-^jvin,  "^J^^JJ-^if  S^SlStSSalt" 
repair  the  malfunctionn  so  that  the  •ygtem  i»  ivu-Ay  op 


Suggested  Testing  Activities  Ana  Resources 

.     students  should  be  given  a  performance  test  to  assess  their  ability  to 
troSJeshS^f^ctioning^efrigeration^^^^  with  100%  accuracy. 

b.    use  resources  provided  in  the  Instructijinal  Materials  section  on  the 
previoiis  page. 


of  eventsk^and  cause. 


Itoadlnq  Skills 

a.    Becognsie  main  ideas,  details,  sequenc-i 

and  effect  relationships 
h     Follow  directions  i  « 

c*.    Mice^redictions,  generaUzations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f     Recognize  relevance  .of  data         ^  i 

Recognize  appropriate  reference  "sources 
h.    Locate  information  in  reference  materials 

Math  Skills  . 

7  Ratios,  proporUons  and  percents 

b*.    Fractions  apd  decimals , usage  and  conversions 
c*.    Whole  number  maidpulation 

aetiu,  .«iuence  of  event.,  ^  cue. 
and  effect  relationships 
i>.    Ricognise  appropriate  reference  sources 
r     Locate  information  in  reference  materials 
d!    ISS^te  outcomes-,  vdth  or  without  units  or  measurements 

e.  Draw  conclusions 

f .  Interpret  non-graphic  information 
a     Recognize  relevance  of  data 

h'.    M^e^edictions,  generalizations  and  comparisons 

(^orppi'""  c.^tion  Skills 

a.    Org2mize  information 

b*    Interpret  aural  communications 

c*.    Compose  oral  directions  and  quesUons 
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TASK  OR  UNIT  jSOMPETENCY 


3 


RF-26    Installing'  a  window  air  condition- 
ing unit 


Install  a  window  ai\3r  conditioning  unit. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 


Air  conditioning  parts 
Window  parts 
Tools  to  be  used 
Installation  checkpoinlis 

1.  Adequate  wiring  and  fuses 

2.  Drainage  slope 

3.  Secure  placement 

4 .  Window  lock 

5 .  Air  leaks 
6»  filter 

7,     Correc  •'au^.r  \  of  unit 

Annual  maintenance 


Provide  Demonstration  On; 

Correct  installation  procedures 

Provide  Practical  Application  On; 

Installing  a  window  air  conditioner  in  a 
mock-up  window 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 


student  Manuals; 


b, 
c. 


Althouse,  Tiumquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditioning 

Delmar,  Principles  of  Air  Conditicning 
Prentice-Hail,  Refrigeration  and 
Air  Conditioning 


A/VS : 

Georgia,  "Injitailat  icn  of 
(ST) 


Window  Unit' 


Georgia,  Air  Conditioning,  unit  AC-06; 
Refrigeration,  Unit  REF-26 


Tools  and  Equipment; 


a, 

b, 
c , 


Assorr.ed  hamd  tools 

Permagum 

Safety-glasses 

Window  air  conditioner 

Mock-up  window 


C 
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F=VALUATIQN  OF  PERFORMANCE  


Performance  Objective  (CRM) 

Given  a  window  air  conditioning  unit  and  assorted  tools,  t)^  student  will  install 
the  mit  in  a  window  according  to  manufacturer's  specifications  ar.d  according  - 


to  standard  practice. 


Suggested  Testing  Activities  And  Resources 

a      students,  should  be  given  a  perfor.aance  test  to  assess  their  ^lity  to 

!nstaU  a  window  air  conditioning  unit  which  meets  manufacturer's  specifi- 
cations  and  standards, 

b.  use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

fading  Skills  j  '    „  ^ 

a.     Recognize  "main  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships 

Follow  directions  ^ 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 

Math  Skills  > 

Ratios ,  proportions  and  percents 
b!    Fractions  and  decimals  us^age  and  conversions 
c.    Whole  number  memipulation 

'^-oblora  Solving  Skills  , 
e~P^"^5gi^ne  main  ideas,  details,  sequence  of  events,  and  cause 

and  effect  relationships 
b.     Recognize  appropriate-  reference  sources 
c      Locate  information  in  reference  materials 
d!    Estima  ^  outcoir.es,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 
g      Recognize  relevance  of  data 

h!     Make  predictions,  generalizations  and  comparisons 
Commun i cation  Sk i 1 1 s 

a.  Organize  informatioa 

b.  Interpret  aural  communications 

c!     Compose  oral  directions  rjid  questions 
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lASiOR  UNIT  coWErgPigv^        t>t=HhOftKMNCg  SrAYgMtfur-' 


RP-27    Performing  pre-season  «tart-ip 

maintenemce^on  window  'air  condi- 
tionina  m^^tfl 


Perform  pre-eeason  start-up  maintenance 
on  window  air  conditioning  units. 


Provide  Information  On: 


a. 


When  and  why  to  perform  pre-season 
start-up  maintenance 
Typical  problams 
1.    Rotten  wood  around  window 
Cracks  in  seals  and  windows 
Water  leaks 
Dirty  filter 
Dirty  coils  ^ 
Tilt  of  unit 
Condition  of  braces 
Condition  of  receptacle  and  ^rd 


2. 
3. 
4. 
5, 
6. 
7. 
8. 


Provide  Demonstration  On: 

Routine  procedures  and  special  problems. 

Provide  Practical  Application  Qnt 

Perfoming  a  pre-season  start-v?)  main-- 
tenance  on  a  window  unit 


Maintenance  "^'steps 
1.    Remove  unit 
Oil  fan  motor 
Wrap  fan  motor  in  plastic 
Clean  coils 
Straighten  fins 
Clean  evaporator  drains 
Repair  bracing 
Tilt  unit .properly 
Repair  rotten  wood 


2, 
4. 

7. 
9. 


(Continued  on  back) 


INSTRUCTIONAL  MATERIALS 


Textbooks \ 


b, 
c. 


Althouse,  Tumquist  and  Bracciano) 
Modem  Refrigeration  and  Air 
Conditioning  ^ 

^i®*^^*  Principles  of  Air  Conditioning 
Prentice-Hall,  Refrigeration  and  Air 
Conditioning      ^  , 


Georgia,  "Performing  Pre-Season  Start-up" 
(ST) 


Student  Manuals: 

Georgia,  Air  Condi tionintj.  Unit  AC-07; 
Refrigeration,  Unit  REF-27 


Tools  and  Equipment: 

a.  Assorted  hand  tools 

b.  Seals,  filters,  permagum 

c.  A  window  unit  in  need  of  pre-season 
maintenance 
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"  TASK  OR  UNIT  COMPETENCY  '  PERFORMANCE  STATEMLI^  I  # 

I  3  i  '  ~ 


INSTRUCTIONAL  ACTIVITIES 


Provide  Infonnation  On; 
(cbntinue'^J 

c.    Maintendnce  steps 

10  •    Ht'pair  or  replace  damaged  or 

missing  seals 

11  •     Reinstall  unit 

12.  Clean  filter 

13.  Repair  cord 

14  •    Repair  receptacle 
15.     start-\4)  and  run 
16 •    .Check  inlet  and  outlet  ten^era- 
tures 

17 «    Repair  water  leaks 
18      Clean  area 

IJ,     Inform  customer  of  maintenance 
procedures 


IN?.TRUCTIONAL  MATERIALS 


4 


•J 


ESTIMATED  CUVSS  HOURS    ^ESTIMATED  LAB  HOURS 

ERIC 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  a  window  air  conditioning  unit  in  need  of  pre-season  m«antenance,  the  » 
student  will  perform  pre-season  maintenance  according  to  the  ste^s  in  this  unit. 


Suggested  Testii;i4^.Activities  And  ResourcBs 

a.  Students  Siiouid  be  given  a  performance  test  to  assess  their  ability  to 
perform  pre-sf*  .son  maintienance  on  a  window  aiz>  conditioning  unit. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
aj\d  effect  relationships  * 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  coVnparisons 

d.  Draw  conclusions 

e.  Interpret,  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 
I^. .  Locate  information  in  reference  materials 
Ma>h  Skills  \ 

a.  Ratios,  proportions  and  percerats 

b.  Fractions  and  decimals  usage  and  conve*"sions 

c.  Whole  number  manipulation 
Projjlem  Solving  Skills 

a.  Recognize  main  ideas,  det<^ils,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  RGcognize  appropriate  re/erence  sourcos 

c.  Locate  information  in  rrffereiico  materials 

d.  Estimate  outcome^,  witj^r  or  without  units  or  measurements 
o.     Draw  conclusions 

f .     Interpret  non -graph i c  ! information 
•  J.     Make  predictions,  generaiiz-.iV.ions  anJ  comiMrisoru^* 
ComnuniCr^tion  Ski  lis  ^ 

a.  Organize  inff^rmacicn 

b.  Interpret  auiui  corranunicacions  ni"'^ 
Comf"'05^p  oral  dxioctions  and  -^ucst  lon.s  rr'  *' 


ERIC 


TASK  OR  UNIT  COMPETENCY 


RF-28    Troubleshooting  compressor  burnoat 
m  window  air  conditioners 


Troubleshoot  cx?inpress6r' burnout  in  window 
air  conditioners. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Infonnariwn  On; 

.a.  >  Tyx^es  of  burjiv)Ut  *" 
l> .     CavirjOS  of  bur  nout 

c.  Diacjnosii  ^  biituout 

d.  Acidic  oil  ^ 

»; .     Replacing  a  Uitrned  out  comprensoi 

r.     Bltr^'viincj  the  fri-.jerant 

•j      Henoving  aiul  n-pl  icing  drier  or  f; 

and  capillary  tui:)es 
t\ ,    F1ushi.ng  the  t;vaporator  and  cor  1<m 
I .     Evacuating  the  uystem 
3  .    Charging  tht^  nystom 


Provi de  Demonstration  On: 

"  - ' '  ' '  ■  « 

a.  CoTViict  use  of  test  instruments 

b.  Changing  out  compressors 

c.  Eva..uating  and  charging  the  system 

Provide  Practical  Application  On : 

a,  Di'vr. nosing  different  types  of  burnout 

b,  RG}.laceinent  of  a  burned  out  co^pregsor 
in  a  window  unit 


INSTRUCTIONAL  MATERIALS 


To xt books : 

a      Aithouse,  Turnquist  and  Bracciano, 
Modern  Refrigeration  and  Air 
Conditioning 

b.     Delmar,  Principle::  of  Air  ConditioMnj 
Pjrentice-Hall ,  Refrigerc^tion  and 
r      "^1-^  Conditioning 

A/Vs: 

»•.:<:•  rgia,   "Troiiijb^r.liutt  in-j  ConprosMi.r 
Litirnout   in  a  Wirui.»w  Air  Ci;  idi  t  ionor'  (.iT) 


Student  Manuals : 

Georgia,  Air  Conditioning  ,  Unit  AC-08; 
RefrigeraliloH  Unit  REF-28 


Tooir,  and  Equipment; 

a.  Burned  out  and  functional  compres- 

b.  VOM,  -improhe 

c.  Vacuum  pump 

d.  Freor^ 

r.  A:^soitod  hand  tools 

t" .  Compreiisor  tost  cord 

J .  ra[:i3  lary  tubes 

h  .  Fi It  er /drier 
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FVALUATiON  OF  PERFORMANCE 


'    Performance  Objective  (CRM) 

Given  a  window  air  conditioner  with  a  burned  out  compressor,  the  student  will 
diagnose  the  nature  of  the  burnout  and  will  replace  it  with  a  functional 
compressor.     Replacement  will  include  flushing,  evacuation  and  recharging* 
the  system.    The  student  mxxst  troubleshoot  the  burned  out  compressor  with 
100%  accuracy. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  thei.-  ability  to 
troubleshoot  compressor  burnout  in  a  window  air  conditioning  unit. 

b.  Use  resources  provided  in  the  Instructional  Materials  s  ction  on  the 


previous  page. 
Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relat \onships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons  ^ 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

r.aw  of  exponents 

b.  Ratios,-  proportions  and  percer*-.s 

c.  Fractions  and  decimals  usacje  and  conversions 

d.  *   W)iole  number  manipulacion 
Problem  Sol viug  Skills 

a.     Recognize  main  ideas,  details,  ^-ie^uu-ico  of  .events,  .^nd  cause 

and  effect  relationsliips 
o.     Recognize  appropriate  rcfv.to.ucu  r,ourCi*s 
c.     Ix:)cato  information  in  reference  materials 
a.     E^jtimate  outcomes,  with  or  without  units  or  measurements 
f  * .     D  raw  con  c 1 us  ion  s 

f  .     mtt^ipr'it  non-qrapiuc  inft-irmat.ion 
.J .     RtM;cMjn"i       to  levanoo  ot  data 

h.     M.ike  I  reii  ctions  ,  ra  1 1 -:at.  u)n:i  and  ^.^^aipa/.  i  sons 

t.<!omInuJlica^L^^'Il^  Sk  1 1  i  s 

a  .     Orqani       i nf  ormat  iumi 

l>.     Intiirpret  aural  common ivMt  i  r'.-> 

Comi  ijs^*  oral  direct  kjiu;  an^l   ph-st  ions 


1  1  -  MO 
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TASK  OR  UNIT  COM^^ETENCY 

RF-29    i^acuating-  and  charging  window 
air  conditioners 


"TERf^ORMANCfe  STATEMgNT 

Evacuate  and  charge  window  air  condi- 
tioners. 


INSTRUCTIONAL  ACTIVITIES" 


Provide  Information  On; 

a.  When  evacuating  and  charging  are 
performed 

b.  Removing  all  the  freon 

c.  Evacuating  the  system  to  500  microns 

d.  Breaking  the  vacuum  to  zeroi  PSIG 
with  freon  vapor 

e.  Charging  the  system  By  the  coil 
temperature  and  Dial-a-charge 

•methods 

f .  Checking  the  system  for  peak  per- 
formance 

9*    Possible  safety  heusards 


Provide  Demonstration  Onj 


a. 

b. 


Use  of  the  vacuum  pump 
Charging  the  system  with  freon 
Recognizing  when  a  system  is  fully 
charged 


Provide  Practical  Application  On: 

Evacuating  arid  charging  a  window  unit 
using  the  teitperature,  pressure  and 
touch  method  and  the  Dial-a-charge  » 
method 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

a.  Althouser  Turnqui^st  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditioning 

b.  Delmar,  Principles  cf  Air  Condition- 
ing, 

c.  Prentice-Hall,  Refrigeration  and 
Air  Conditioning 

A/VS: 

(Seorqia,   "Evacuating  and  Charging  a 
W'ndow  Ail  Conditioner"  (ST) 


Student  Manuals; 

Georgia,  Air  Conditioning,  unit  AC-09- 
Refrigeration,  Unit  REF-29 


Tools  and  Equipment; 

A  window  air  conditioner  to  be 
evacuated  and  charged 

b.  Vacuum  p    p  and  gauges 

c.  Freon 

d .  The  mome  te  r  s 

e.  Drier 

f.  Hand  tools 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  window  air  conditioner  unit,  freon,  vacuum  pump,  vmuge?  and  the  proper 
too-ls,  the  student  will  evacuate  and  recharge  the  system  usinq  both  the  temper- 
ature, pressure  and  touch  method  r*nd  the  Dial-a-charge  method  ..^o  that  the  system 
operates  at  peaJc  efficiency. 


Suggested  Testlng^  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  abi.litV  to 
evaluate  and  charge  a  window  air  conditioning  unit. 

b.  Use  resources  provided  in  tho  Instructional  Materials  3ect:ion  on  the 
previous  page. 

Reading  Skills^ 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions  ^ 

0.  Interpret  graphic  information 
f.     Interpret  instructions 

q.     Recognize  relevance  of  data 

h.     Recognize  appropriate  reference  resources 

1.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  vtnd  convorsions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  detailiS,  boquoi^.ci  of  t^vonts,  and  caxxiut 
and  effect. relationships 

b.  F^ecognizG  appropriate  rof'^r^-n..-'-  :->mr(jo.; 

c.  Locate   information  in  rof.^reti'.i:  .itat.^-r  ial  s 

d.  Estimate  outcomes,  with  or  without   uiut.s  ot  m<>asuremcnts 
<» .     Dr.^w  conclusions 

f       Int:t;ri  rt?t  ron-graphic  inr.  juaat  i-n 

R*»^'-^ini       rolevance  of  'l.it.i 
•1.     v^rM.nu/'*  data  into  qr.ii'i;: 
1.     tnt'^r:i»'t  graphic  dat-i 

j.     M.iXm  ;  T'idictions,   v;(MVf.u  i /-i*  ^•••i  »        i    .;;:'5      i  ions 
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EVALUATION.  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Congnunlcatlon  Skills 

a.  Orgamize  information 

b.  Interpret  aural  cononuni cations 

c.  Compose  oral  directions  emd  questions 
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TASK  OR  UNIT  COMPETENCY 

RF-30    Troubleshooting  fans  and  tan 
it»otors 


C 


PERFORMANCE  STATEMENT 


Troubleshoot  fans  and  fan  motors. 


INSTRUCTIONAL  ACTIVITiE"S 


Provide  Information  ,0n; 

a.  Use  of .  shaded-'pole  and  PSC  motors 

b.  Reading  motor  schematics 

c.  Types  of  mechanical  failure 

d.  Types  of  electrical  failure 

e.  Operational  symptoms  of  failure 

f.  Testing  for  shorts,  opens  and 
grounds  u^ing  the  VOM  * 

g.  Using  the  "direcrt  test"  method 

h.  Removing  and  replacing  faulty  motors 


Provide  Demonstration  Onj 


a. 

b. 
c. 


Examples  of  mechanical  and  electrical 
failure  in  fans  and  motors 
Testing  with  the  VOM 
"Direct  test"  method 


Provide  Practical  Application  On 


a. 


Using  the  VOM  to  diagnose  electrical 
failure  in  defective  fan  motors 
Using  the  "direct  test"  to  diagnose 
electrical  failure  in  defective 
motors 

Removing  and  replacing  ^  fan  cind 
motor  in'  a  window  unit 


INSTRUCTIONAL  MATERIALS 


Textbooks; 


Student  Manuals^: 


*a.     Althouae,  Tumquist  and  Bracciano, 
Modem  Refrigeration  and  Air 
Conditioning 

b.  Delmar,  Principles  of  Air  ConvJ.tion* 

c.  Frentice-Hali ,  Refrigeration  and 
Air  conditioning 

A/Vs : 

GL>orgia,   '*Troubleshoutinq  Fans  and  Fan 
Motors"  (ST) 


Georgia,  Air  Conditioning,  Unit  AC-lO; 
Refrigeration,  Unit  REF-30 


Tools  and  Equipment; 

a.  Fan  mentors  with  various  defects 

b.  Window  air  conditioner  mi  it 

c.  Replacement  fan  motor 

d.  Direct  test  leads 

e.  VOM,   amp robe 

f.  Assorted  hand  too  is 


c 
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Performance  Objective  (CRM) 


Given  a  window  air  conditioning  uiiit  with  a  faulty  fan  motor,  the  student  will 
diagnose  the  nature  of  the  fault  and  will  remove  euid  replace  the  fan  motor  so 
that  the  unit  operates  properly. 


a.     Students  should  be  given  a  performance  tect  to  assess  their  ability  to 
troubleshoot  fans  and  fan  motors* 

*b.    Use  resources  provided  in  the  Instructional  i4aterials  section  on  the 
previous  t^age  * 

Reading  Skills 

a.  Recognize  main  ideas r  details,  sequence  of  events  and  cause 
and  effect  relationships 

^b.     Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e*     Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a*     Ratios r  proportions  and  percents 

b.  Fractions  and  decimals  usage  And  conversions 

c.  Whole  number  manipulation 
d*    Metric  conversion' 
Problem  Solving 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 


d'.  Estimate  outcoiies,  with  or  without  units  or  measurements 

e.  Draw  conclusions 

r.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Organize  information 

\  b.  Interpret  aural  communication 

'c.  Compose  oral  directions  and  questions 


Suggested  Testing  Activities  And  Resources 


c. 
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TASK  OR  UNIT  COMPETENCY^       ^""pEftt^QRMANCE  StATEMeNT 


RF-31  Troubleshoo^ting  mechcinical  prob- 
lems in  a  window  ciir  conditioner 
refrigeration  cvcle 


Troubleshoot  mechanical  problems  in  a 
window  air  conditioi^er  refrigeration 
unit. 


Provide  Information  On: 

a.  The  most  common  problems 

b.  External  indicators 

1.  Dirty  evaporator  or  condenser 

2.  Air  temperature  u  "op  across 
evaporator 

3.  Evaporator  tenperatuire 

4.  Suction  line  tenperature 

5.  Discharge  line  temperature 

6 .  Condenser  liquid  line  temperature 

7.  Capillary  tube  teit^rature 

c.  Entering  the  system 

1.  Type  of  service  valve, 

2.  Discharge  pressure 

3.  Suction  pressure  > 

d.  Using  the  refrigeration  cycle  charts 


Provide  Demonstration  On; 

a.  Indicators  of  proper  functioning 

b.  Entering  the  refrigeration  system 

c.  Proper  use  of  test  instruraents 

Provide^  Practical  Application  On: 

Diagnosing  and  repairing  a  window  air 
conditioner  with  a  mechanical  problem 
in  the  refrigeration  cycle 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


Student  Manuals; 


a.    Althouse^  Tumquist  and  Bracciano,, 
Modem  Refrigeration  and  Air 
Conditioning 

b»     Delmar,  Principles  of  Air  Condition- 
in^ 

c.     Prontice-Hall ,  I^ef  j  igeration  and 
Air  Conditioning 

A/Vst 

Georgia,   "Troubles^hootinq  Window  Air 
Conditioner  Re f riqei.ation  C^'cia"  (ST) 


Georgia,  Air  Conditioning  ,  Unit  AC-11; 
Refrigeration/  Unit  REF-31 


Tools  and  Equipment; 

a.  Window  air  conditioner  with  refrig- 
eration fault 

b.  Replacement  parts,  Shrader  valves 

c.  Freon  and  gauges 

d.  Thermometers 
o.  Torch 

f.  Air  and  brushes  for  cleanincj 

g.  Assorted  tools 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)      .     •  ^ 

Givefr  the  proper  test  instruments,  repair  equipment  and  a  window  air  conditioning 
unit  with  a  faulty  mechanical  re fr^ige ration  cycle,  the  sts»udent  will  accurately 
diagnose  and  repair  the  problem  so  that  the  unit  operates  at  peak  capacity. 


7 


Suggested  Testing  Activities  Arra  Resources 


students  should  be  given  a  performanlce  test  to  assess  their  ability  to  * 
troubieshoot  mechanical  problems  in  k  window  air  conditioning  refrigeration 


cycle.  .--^ 

^  ^  h 

b.     Use  resources  provided  in  the  Instructional  Materials  section  on  the 

previous  page. 
Reading-  Skills 

a*    Recognirte  main  ideas ,  details,  sequence  of  events  and  cause 

and  effect  relationships  •  *  ^  . 

b,     FoMow  directions 

'c      Make  predictions,  generalizations  and  comparisons 

d*?^   Dra^  conclusions 

e.     Interpret  graphic  informatifen 

fv    Interpret' instructions  \ 
*g.    Recognize  relev£mce  of  data  ^ 

Recognize  appropriate  reference  resources 

i.    Locate  information  in  reference  materials  ^ 

Math  Skills 

a.  Ratios,  proportions  and  per cents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  Manipulation 
Proble^^  Solvj^nq  Skills 

a.  Rec6gx\ize  rfu*  in  ideas,  details,  sequence  of  events,  and  caus^ 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurem-  nts 

e.  Draw  conclusions 

f.  !:nt'>ri^ret  non-graphic  information 

g.  Recognize  relev2mce  of  data 

h.  Interpret  graphic  data 

i.  Make  predictions,  generalizations  and  comparisons  ^ 
Communication  Skills 

a,  Intepret  aural  commtoications 

b.  Compose  oral  directions  and  questions 


#' 
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TASK  OR  UNIT  COMPETENCY 

1^-32    Troubleshooting  a  window  air 
T        conditioner  electrical  System 


PERFORMANCE  STATEMENT 

•^Troubleshoot  a  window  air  conditioner 
>electrical  system. 


INSTRUCTIONAL  AC .  IVITIES 


Provide  Information  On: 


a. 
c . 


d. 
e. 


Identifying  all  electrical  components 
Reading firing  diagrams  . 
Testing  components  with  the  VOM  ^nd 
amp robe  ^ 


1. 
2. 
3. 
4. 
5. 
6. 


Fan  motor 

Compressor 

Nainswitah 

Thermostat 

Overload 

Capaci  tors 


Checking  line  voltage 
Checking  receptable  and  wiring 
Checking,  fuses 


Provide  Demonstration  On; 

Testing  with  the  amprobe  ctnd  VOM 

Provide  Practical  Application  On: 

Diagnosing  electrical^ problems  in  wiffdow 
air  conditioner  units 


s 


INSTRUCTIONAL  MATERIALS 


3  ^ 


Textbooks: 


Student  Manuals: 


a.  Althouse,  T.urnquist  and  Bra::ciano, 
Modern  Refrigeration,  and  Air 
Conditioning [ 

b.  Delmar,  Principles  of  Air  Condition- 

c.  Prentice-Hall,  Refrigeration  emd 

Air  Conditioning  ^ 

A'/Vs  ;  . 

Georgia,   "Troubleshooting  a  Window  Air 
Condi ti^<5ning  Electrical  System"  (ST) 


Georgia,  Air  Conditioning,  unit  AC-12^ 
Refrigeration,  Unit  RF-32 


!  'Tools  and  Equipment;  '  *  ^ 

a.  Window  air  conditioning  units  with 
electricAjf*  faults 

b.  VOM     "  V 

c.  Assorted  tools 

d.  Amprobe 
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Performance  OBjective  (CR^)  -   .  - 


:ic/i9  elect 


Given  a  number  of  window  air  conditioners  with  varic^as  electriy:al  problems, 
student  will  dianyose  tho  nature  of  each  problem  with  80%':accuracy .  . 


Suggested  Testing  Agtivities  And  "Resources 

a.  Studentl^^uld  be  given  a  performance  test  to  assess  their  ability  to 

•  *     troubleshoot  a  window  air  conditioner  electrical  system.  . 

b.  Use  resouif^s  provided  in  the  Instructional  Materials  section  on  the 
.previous  J5^ge.  • 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  a;id  cause 
and  ^ffect  relatipnships    '  -  ^ 

b.  follow  directions 

cf.     Make  predictions,  generalizations  and  comparisons 
it.     Draw  con'ciusions  . 

e.  Interpret  instructions  •  *  ^ 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills  '      V  ^ 

Ratios,  proportions  and  percents 
b.     Fractions  and  |ecimals  usage  and  conve^rsions     '  ^ 
*c^  Whole  number  manipulation  ^ 
PrQblem  Solving  Skills 

Recognize  main  ideas,  '-details;  sequence  of  events,  and  cause 
and  e€jEect  relationsliips  i  ' 

b.  Recognize  appropriate  reference  sources       '   ^  r 

c.  Locate  information  in  reference  materials  ^ 

d.  Estimate  outcomes,  witJh  or  without  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  non-a^phic  infonnation 

g.  Recognize  relevahcG  of  data  ^ 

h.  Make  predictions,  Igeneraliza^ns  and  comparisons 

Communication  Skillfe  ^  "  ^ 

a.  Organize  infonnation 

b.  Interpret  aurai  communications 

c.  Compose  oral  'directiuns  and  qu^^stions 

.  t  VII-350  '  ^57y 
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TASK  OR  UNIT  COMPETENCY 


3 


RF-»33    Identifying  and  describing  the  ' 

function  of  refrigeration  cor^onents 


performanCe.^tatement 


c 


Identify  and  describe  the  function  of 
refrigeration  components,- 


INSTRUCTIONAL  ACTIVITiES 


Provide  Information  On:  *  . 
 .  J — ^  .  

a.  Compressor  (recriprocal  and  rotary)' 

b.  'Oil-'cooler 

c»  Discharge  line  ^      •  . 

d.  Condenser  (forced  air  ahd  static) 

e*  Liquid  line 

ft  Filter-drier 

g#  Metering  device 

h.  Evaporator  (shell,  fin,  shelf) 

i.  Suction  line 

j.  Freezers   (chest  and  upright) 

k..  Refrigerators 


Provide  Demonstration  On; 

a«     Identifying  components  on  refrigera- 
tory and  freezers 
b»    Describing  the  function  of  each'* 
*  component  ♦ 

Provide  Practj.cal  Application  On: 

a.  Locating  the  components  on  a  refrig- 
erator and  a  freezer 

b.  Writing  a  brief  desc^ption  of  each 
component  . 


INSTRUCTIONAL  ^lATERIALS 


j  JToxtbooks: 
'  } 

Prentice-Hall,  Refrigeration  and  Air 
Conditioning 

^      Georgia,  "Understanding  Basic  Operation" 
(ST) 


Student  Manuals; 

a.  Georgia,  Refrigeration,  Unit  REF-33 

b,  MAVCC,  Air  Conditioning  and  Refrig- 
eration ,  Book  Two 

•Tools  and  Equipment; 

a.    All  basic  refrigeration  components 
g     »  b.     Refrigeration  cut-a-way 

Cliarts  ^nd  diagrams  of  system 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  4CRM)  ^ 

Given  a  refrigerator  ^or  Upeezerr  the  student  will  identify  all  refticreration 
\     components  and  write  a  short  descriptionr  explaining  the*  function  of  each  with* 


100 i  accurtcy. 


*  I 


ERIC 


Suggested  testing  Activities  And  Resources 

a-.    Students  should  be  given  a  written  test  tp  assess  their  knowledge  regardin^^ 
the  function  of  all  refrigeration  components. 

b.  Students  should  be  given  a  performance  test  to  assess  their  ^^»ility  to  ^ 
identify  all  refrigeration  components.  ^  ' 

c.  Usa  resources  provided  in  the  Instructional  Materials  ^^^ionV^n  the 
previous  page. 

Reading>  Skills  ^  .   .       *  ^ 

T.    Recognize  main  ideas^  details /sequence  of  events  and  caQse 
and  effecu  relationships 

b.  "Follow  directions 

c.  'Make  predictions,  generalizations  and  comparisons  ^ 

d.  Draw  conclusions  I 

e.  Interpret  graphic  information 

f.  Interpret  instructions 

g.  Recognize  relevance  of  data  .  ^  ^  ^ 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills  ^ 

a.  Ratios,  proportions  and  per certs 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

—     Re cognize, main  ideas,  details,  sequence  of  events,  and  cause 
a    and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  .referonte  materials  '  '  # 

d.  Estimdte  outcomes,  with  or  without  units  or  moasuroments 

e.  Draw  conclusions 

f.  Interpret  now-graphic  information 

g.  Recognize  relevance  of  data 

h.  Interpret  graphic  data 
Make  predictions,  generaiizatit-ns  and  compar luons  . 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  ,  *  .  ' 


Suggested  Testinij  Activities  And  Resources 


Coromgnl cation  Skills 

a*    Course  sentences  - 

b/  Organijee  information  A 

c.  Interpret  aural  coinmunica,ti6na  • 

d.  Compose  oral  directions  and  questions 


\ 
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TASK  OR  UNIT  COMPETENCE 

RF-34,  Evacuating  and  charging  domes  tit: 
refrigerator' and  freezer  systjiiTO 


Evacuate  and  charge  domestic  refrigerator  . 
arfd  freezer  systems. 


Provide '^Information  On: 


.  a.     Installing  access  Valves  (styles  and* 

types)  ^      '  '  \ 

^  b.    Ttiple  .evacuation  *  .     .       .  % 

c.  Deep  evacuation  „  . 

d.  Pu;cpose  of  evacuation  \ 
Safety  while  handling  refui^rants 

f .    ChalrgiVig-  with  liquid  *  ^ 
g^    Charging  with  vapor         *  . 

h.  Sealing  the  system  ^ 

i.  .    Testing  for  leaks 


Provide  Demonstration  .On; 

,    Goiff^  through  complete  evacuation  and 
.  charging  procedures  on  a  refrigerator  or 
ftreezer  '  * 

Provide  Practical  Application  ^ 

Evacuating  and  charging  a  refrigerator 
or  freezer  by  liquid  and  vapor  methods, 

V 


*  ♦ 


Textbooks : * 


Prentice-Hall^,  Refrigeration  and  Air 
*   Condi tipntnq 

A/ Vs  .: '  .     .      '  . 

^    Georgia,  "Evacuating  and  Charging 
Refrigerators  and  Freezei^s"  (ST) 
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Student  Manuals; 


a.     Georgia,  Refrigeration,  Unit 
•  REF-34  '  ^ 

^  b.     MAVCC,  Air  Conditioning  and  Refric^-' 

erationi  Book  One 
r  *  *  * 

j'ools  and  Equipment; 

a .  Access  val vo s 

b.  Refrigerator  system 
.     Vac uum  ump 

d.  Manifold  gauge.        ^  >^ 

e.  Refrigerant  ^  • 

f.  Safety  glasses 

tj.     High  vacuun  gauge 

h.*    Leak  dL^tector  (electronic  and  halide 
torch)\  • 

^  ].     rinch  off  tool  and  soldering  eqiUp- 
m»„'nt        '  •  » 


\ 
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EVALUATION  OF  PERFORMANCE 


Performance  Okyjective  (CRM) 

Given  a  re€rigerat6r  or  ffieezer  and  necessary  tools  and  equipment^  the  student 
'  will  evacuate,  charge  and  leiic  test  the  system.    The  amount  of  Refrigerant  and 
depty  of  evacuation  must  be  within^ manufacturer 's  specifications.    All  leaks, 
if  any,  must  be  detected.  ^  t*"^ 


4 


\ 


* 

Suggested  Testing  Activities  And  Resources  ^ 

a     Students  should  be  given  a  performance\tes4:  to  assess  their  ^Od  ility  to 
evacuate,  charge  and  leak  test  refriger^pr  andtrjl^zer  systems. 

b.    use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page .  \    ^  ^  * 

Reading  Skills  ' 

a.  Recognize  main  ideas,  details,  sequence,  of  events  ai>d  cause  n 

and  effect  relationships  • 

b.  •  "Follow  directions  .  ,     '  . 

c.  Make-^predictions,  genelralizations  and  comparisons 
Draw  conclusions  ,  ■  -        . * 

e.  Interpret  instructions 

f .  *  Recognize  relevance  of  data  .  « 

g.  .   Recognize  appropriate  reference  resources  ^ 

h.  Locate  information  in  reference  materials 

Math  Skills 
*         Ratios,  proportions  and  percent^ 

Fractions  andj^decrimals  usage^  and  conversions 
c.    Whole  number  manipulation 

PrnhlW  Solving  Skills  ,  -  ^ 

T. — Recpgnizo  main  ideas,  details,  sequence  of  events,  and  cause 
and  If  feet  relationships  ' 
Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 


b. 
c. 
d. 
e. 
f . 

g. 

h. 


Estimate  outcomes,  with  or  w:j|^hout  units ^or  measurements 
Draw  conclusions 


Interpret  n9n-graphic  information 
Recognize  relevance  of  data 
...    Make  predictions,  generaUzations  and  comparisons 
Communication  Skills 
a.    Organize  information 


b. 
c,. 


Interpret  aural'  communications 
Conipose  oral  directions  and  questions 
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TASK  OR  UNIT  COMPETENCY 

RP*-3^    Testing  and  replacing  defective 
\*    refrigeration  cycle  cooiponents 


T^st  emd  re* 
cycle  con^ 


'^^^ctive  refrigeration' 


INSTRUCTIONAL  ACTIVITIES 


tStovide  Inforroation  On; 

a;    Frost  patterns 

b.  »  Restrictions 

c.  Low  refrigerant.  Cleaks) 
Recording  temperatures 

e.  HigK  pressures 

f .  Low  pressures 

g.  Air  leaks  '(door  gasket) 
K.  Moisture  contaminatiqn 
i .  Thermostat  problems 


Provide  Demonstration  On; 

'  •     *■  *  • 

.  Locat^ing^  a  known  problem  in  a  ref  rigera*- 
tor/freeisex^  refrigeration  cycJ^  - 

Provide  Practical  Application  On; 

Locating  t^p  cause  of  a  refrigeration* 
failure  on  an  operable  refrigerator/ 
freezer  with  known  conditidn 


r 


INSTRUCTIONAL  MATERIALS 


He'xtbooks: 

Althouse,  Turnquist  anli  Bracclano,  Modem 
Refricreration^and  Air  Conditioning 

'a/Vs: 

Georgia,  "Trou^eshooting  Refrigeratiori 
Cycle"^  (ST) 


Studerit  Manuals; 

4 

a*    Gfcorgia#  Refrigeration^  Unit 

REP-35      "5        ^  ^  . 

MAVCC,  Air  Conditioning  an^  Reflfig- 
-•r   eration;.  Book  Twp 

Tools  and  Equipment;  ^ 
• 

a.  Refrigerator  with  known  problem 

b.  Manifold  gauges 

c.  Leak  detection  equipment 

d.  VOM  • 

e.  Troubleshooting  chart  * 
^'f.    Shop*  manual 

\        .  "■      '  • 


ERIC 


ESTIMATED  CLASS  >MQURS    2  ^ 

VII-357 


ESTIMATED  LAB  HOURS    ■  a 


*533 


1  ^ 


EVALUATION  OF 


r 


I  . 


Performance  Objective  (CRM)       .     /  / 

6iv«n  a  rafrigarator  or  fraesar  and^'n^caaaary  toola.  and  aqulpaant,  tha  atudant 
will  taat  and  raplaca  dafactiva  rafrigaration  <^cla  coaponanta^wltb  100%  acouraoyi 


r 


4 


Suggested  Testing  Activities  And  Resources  y  i 

a«    Studanta  should  ba  givan  a  parfomanca  taat  to  ataass  *thair  dhpiLty  to  tfaat 
'       and  raplaca  dafactiva  rafrigaration  cycla  coqponantai  / 

'     *  ' 
^  Uaa  raaourcaa  providad  in  tto  instructional  Matarials  saction  on  tha  pravioua 
•    paga.     ^  ■^ 

%  .  '  .  • 

/  Raadlnq  Skills  ^  .      ^  ^ 

\^  ar«    Racogniaa  win  idaaa#  dataila,  aaquanca  of  avants  and  causa  and  affact 

ralftionahipa  '      ^  ^   ^  , 

h.    Follow  diractiona  ^ 
c.    Haka  pradictiions ,  ganaraliasations  and  cooi^arisons 
d«    Draw  conclusions^  - 
'     e«  ^Zntarprat  graphic  infoniation 
mtarprat  inatructions 

g.  Rscogniaa  ralavanca  of  data 

h.  Bacognisa  appirapriata  rafaranca  raaourcaa  ^  ^ 
i'^  Locata  inforaation  in  rafaranca  aatarials  ^ 
Math  .Skills  .1  * 


ERLC 


r.    latioa,  proporclona  and  parcanta 


b«  ^  Tractiona  and  daciaala  uaaga  and  conversions  % 
C  imola^wbar  jaanipulation       ,  '       «    |  ^ 

Problaai  Solving  Skills  . 

a.    Mcognisa  nain  idaas,^dataila#  sequenca  of  events  and  cause  and  effect 

relationships  ^ 
b«    Racogniae  appropriate  reference  aources 
c«    Locate  ififoraation  in  reference  aaterials 
^.    Estimate  ^M^cooMs,  with  or  without  units  or  aeasurenentft 
p.    Draw  conclusions 

f,    mtarprat  non-grapl>ic  information  ^' ' 

q.    Recognize  jgialevance  of  data  *  • 

h.    Make  predictions  #  generalizations  and  coiqp^isons  '     \  ^ 

CoMtunication  Skills  ,  »^  •  , 

a*    Organize  informktion  ^  ^ 

b*    Interpret  aur^l  comaunicationa  ^  ^ 

G.    CoR^ose^ral  directions  and  questions  4 
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TASK  OR  UNiT  C6Mt>6TeR;5Y 

BF-36   Troubleshooting  refrlgeiqator/ 
freezer  coopregsor  burnout 


Troubleshoot  refrlgerator/freesek  cdm* 
pressor  burnout. 


Provide  Infonnatloh  On; 

a;    Excessive  heat  loads  ** 
b .    Runs,  excessively,  hot 
Short  cycle 

d.  Low  voltage 

e.  High  voltage 

«f •    Mechanical  failures 
g.    Resistance  readings  on  GOSBoon  • 
start  and  nin  terminals 


Provide  Denionstration  Qm 

Checking  the  coapressor  with  a  V<M 

Provide  Practical  Application  Ont 

Determining  the  condition  of  a  failed 
compressor  .£md  describe  probable  cause 
of  failure  . 


Textbooks : 

^Doolin,  Poolings  Troubleshooter's  Bible 
*A/Vsi 


Georgia,  "Troilbleshooting  Con^ressor 
flumout"  (ST) 


Student  Manuals t 

a.  Geo2:gia#  Refrigeration  ^  Unit 
RBP-37 

b.  MAVCC,  Air  Conditioning  and  Re frig- 
eration.  Book  Two 

Tools  and  Egtiipmentt^ 

a*  Different  styles  of  compressors' 

b.  Start-run  cord 

•c.  VOM 

d.  Troubleshooting  chart 

e  •  ^hop  manu2tl 


.ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII-359 


585 


Performan^r^iective  (CRM) 


/.4*;;;r71^iaarator  or  ireefar  with  a  defective  conpresaor  and  neceaeary 

«r2iiS2n?!  Se  HnLnt  will  determine  if  the  .compre.jor      eerviqe-  ^ 
2?  •  .SM^t  whitTcauaed  the  burnout.    All  resistance  readings  «ttst  be 
t^^VO^:t  tk:!^lon^^  cause  of  burnout  ««t  be  stated  accurately. 


Suggested  Testing,  Ac^^livities  And  Resources  "        ^.  • 

a     Students  should  be.  giveii  a  perfonnance  teat,to  asUss  their  ability  to 
troubleshoot  refrigerator/freezer  compressor  burnout. 

b     use  Lources  provided  in  the  instructional  Materia^  section  on  the  previous 

pageC  '  \  •      -.•  ^    ^  .     I  ' 


|r^g?s|lSl«in  ideas,  details,,  sequence  of  events  and  cause  andtffect 

relationships 

b.  Follow  directions 

c.  Make  prSictions,  generaliaatiohs  and  cGoparisons 

d.  Draw  conclusions 

a.  Interpret  gr^hie  infomation 

f.  Interpret  instructions 

q.  itecogniae  relevance  of  dat* 

h.  Recognise  appropriate  reference  resources  y 

i.  Locate  information  in  reference  materials 
Math  Skills 

a.  Itetlos,  proportions  and  percenta 

b.  Fractions  and  decixMds  usage  and  conversions 

c.  ifcole  n»ber  manipulation 

relationships 

b.  Recognise  dSpropriate  reference  sources 

c.  Locate  infomation  in  reference  materials 

d.  Estimate  outcomes,  with  or  witftout  measurements 

a.    Draw  conclusions       ,  v/  ♦        "  ' 

f .    interpret  non-graphic  infonfcation  , 

q,    Mcognise  relevance  o^f  data  .  [  . 

t    S^'J^i^SSli!  g^eralizations  and  comparisons 
Coggmnlcatlon  Skills 

a.  interpret  aural  communications  \ 

b.  COB«>ose  oral  directions  and  questions 

V.II-360 


ERIC 


586 


I  I  .  ■  I  •  •  . 


tASk  6ft  Ol^lY  COMPeTENKS'T        PERPORMANCB  STATBMENT 


Rr«37,  Testing  and  ripairing/rtplaclng  \ 
nfrlgsrator/fraasar  f aim  m4  fa^ 


Teat  and  i^apair/raplaoa  rafrigarator/ 
(froroarHfana  and  fan  motora. 


INSTRUCTIONAL  ACtivH-jfeS' 


Provide  InfoziMtioh  On: 


Provide  Demonatration  Onx 


a.  Function  .^f  evaporator  fan  motor 

b.  Function ^of  condenser  fan  motor 

c.  ^Beatrictj^d  or  no  air  switch 

d.  Checking  laotor  and  switch 

e.  Wiring  schematics 


\ 


«  a.    Checking  fan  moto|?s  and  switches 
b.    Interpreting  %d.ring  schematics 

Proyida  PractKtl  implication  On'i 

4.    Checking  .out  oondenaer  and  evapora«- 
tor  fan  motors  / 

b.  Cleiufiing  or  replacing  motor  swltchaa/ 

c.  Checking  and  replacing  motor    '  ' 
switches 

01. 


/ 


/ 


^ 


Textbooks { 


INSTRUCTIONAL  MATERIALS 


Student  Manuals: 


Althous6ff  :Tumquist  and  Bracciano,  Modem 
Refrigeration  and  Air  Conditioning 

A/V8  5 

Georgia I  "Troubleshooting  Fans  and  Fan 
Motors"  tST) 


a,  Georgia,  Riafrigeration^  Uatt  ^ 
REP- 36  V . 

b.  MAVCCi,  Mr  CO^ditiotting  and  Refriq- 
et^gtion^  Book  IVo  ' 


*  Tools  and  Equipments  •  , 

a.    Refrigerator  with  wiping  schematic 
attached  to  back 

b •    VOM  ^ 

c.    Shop 'manual 


/■ 


ESTIMATED  CLASS?h|OURS 


ESTIMATED  LAg  HOURS 
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Performance  Obiective  (CRM)  ^  / 

61  van  a  raiUgprator  or  fraaiar  and  naoaaaary' toola  and  aqulpoant,,  tha 
.  atudant  wlU  taab  all  fan  notora,i  dataxalpa  tha  oondltlon  and  rap£aoa  aa 
(  naoaaaary.    Faulty  fan  Motera  nitot  hm  idantlfiad  and  raplaoad  aooording 
to  tha  aanufaeturar'a^paoifioationa.  *     *  , 

I         ■■ .    ■  '   ■■  ■ 

!  -4       :  ■ 


Suggested  Testing  Activities  And  Resources  ^ 

a.  Studanta  ahould  ba  givan  a  parfonnanca  taat  to  aaaaaa  thair  ability 
to  taat  and  rapalr/raplaoa  rafrigarator/fraatar  fana  and  fan  aotora. 

\ 

b.  Uaa  raaourcaa  providad  in  tha  In    motional  Matarlala  aaotion  on  tha 
pravioua  paga. 

• 

Itoad^iq  Skills 

Rtoogniai  aaln  IdsM,  dttAils^  laqtMnM  of  f vtnts  and  cauM 

and  effaot  ralationshlps 
b«    Pollov  dlraotions  «  « 
o«    Maka  pradlotlona,  ganarallaationa  and  ooaqparlaona 
da    Drav  oonolualona 
a  a    Xntaxiprat  graphlo  information 
fa    Inta«prat  Instructions 
9*    Racognlaa  ralavanca  of  data 
ha    Raoognlsa  approprlata  rafaranoa  raaourcaa 
la    Locata  Inforaatlon  In  rafaranca  natarlala 

Math  Skllla  'a 

a*    Ratloa^  proportiona  and  paroanta 

ba    Fraotlona  and  daolaala  usaga  and  oonvaralons 

^Oa   Whola  niMbar  manipulation 

Problam  Solving  Ikllls 

aa    Racognlaa  main  Idaas,'  datalla#  aaquanoa  of  evanta^  and'ciuaa 

and  affact  ralatlonshlps 
ba    Raoognlsa  &^ztypri9Am  rafaranoa  souroaa 
Ca    Locata) Information  In  rafaranca  matarlala 
d«    Ba^tlmdl^  outoomaa«  with  or  without  unlta  or  maaauramanta 
a  a    Draw  oonolualona 
ta    Intarprat  non-graphlo  Information 

g«    Raoognlsa  ralavanoa  of  data  % 
ha    Intarprat  graphlo  data  ^ 
1.    Maka  pradlotlona^  ganarallzatlona  and  ccoparlaons 
Cotmwailoatlon  Skllla 
a«    Organlsa  information 
ba    Intarprat  aural  ccMunlcatlona 
Ca    Ooaipoaa  oral  dlractiona  and  quaationa 

VII-362 


V  ■ 


ERIC 


RP-38    Dtagno»£])g  problaw  In  Jr«£rlg«ra- 
ftors  and  fre«s«rs  ^ 


6ftMAN( 


Dlagnos*  problwu  in  r«%frig«r*tot«  and 
fraasars.  •  i 


INSTRUCTIONAL  ACTIVltlgSv" 


'  Provlda  mforaatlon  on»     '  * 

\  ■      a.    DavBloping  and  ^aading  troubleahoot- 
ing  charts 

b.  Reading  tflrlng  dlagraaa 

c.  Raviawlng  rafrlgaration  cycl^ 

d.  Taating  parlawtar  y' 
a.    Tttatlng.  swiachaa 

.f.    Dafroat  tinar  / 

g.  Tanparatura  contrplf 

h.  Oaing  touch,  aiglit  and  haaring  to 
locata  problaiur  ^ 

•    /  ■ 


Provlde'''l>Mionatratlon  Ont 


Davaloping  a  coiqprahanalva  troublaahootino 
plan 

Provlda  Practical  Jtopllcatlcn  Oni 

Davaloping  a  coiqprehantiva  troubleahootlhg 
plan  and  applying  it  to  tavaral  re£rig- 
arato'r/froezer  ayatanff 


INSTRUCTIONAL  MATERIALS 


Textbooks > 

Doolin,  Doolln'a  Troubleshooter^a  Bible 


Student  Manuals  t   '  « 

a.  Georgia^  tefrlgeratlona  Ur:it  REP- 38 

b.  MAycx:^  Air  Conditioning  and  Re f rig- 
eration#  Book  Two> 

Tools  and  Eguippsntt 

a#i^  Refrigerator 

b\   Troubleshooting  charts 
c«  N Diagnostfc  tools 
d«    Shop  manual 


ESTIMATED  CLASS  HOURS  4 


=3  C 

VII-363 


■  / 


ESTIMATED  LAB  HOURS  ^ 

569  *  • 


.  Performance  Objective  (CRMf  *  * 

Given  a  refrigerator  or  freezer  with  an  unknown  malfunction  and  ne°e"J«y 
too?i        .q^pmeit,  the  .tudent  will  develop  a  troubleshooting  plan  leading 
Nto  tJe^auS  of  the'failure.    The  -tudent  will  recon«^d  needed  repair..  The 
student's  recommendation  must  be  the -same  as  the  instructor  s. 


Suggestecl  Testing  Activities  And  Resources 

a*   Students  should  be  given  a  written  test  to  assess  their  aJ,iUty  to  develop 
r?SSbLahooting  plan  for  a  defective  refrigerator  or /reerer. 

b'.    Student,  should  be  given  a  performance  test  to  assess  their  ability  to 
troubleshoot  a  defective  refrigerator  or  freeser. 

c.    use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  *  •  '  • 

""^^Lgi^'Wn  Id.-,  d.t.il.,  .«imn=.  o£  .^nt.  »d  c.u.. 
and  effect  relationships 

b.  Follow  directions 

c.  Make  prediction.,  generalization?  and  compatisona 

d.  Draw  conclusion. 

e.  Interpret  graphic  information 

£.    intejcpret  inatruction.  ^  • 

g.  Recognize  relevance  of  data 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportioAs  and  percents 

b.  PracUons  and  decimals  usage  and  conversions 
c!    Whole  number  manipulation 

r^i^^cTniySaffi'l'...  detail.,  .eq^nc.  of  .vent.,  .nd 

and  effect  relationships 
b.    Recognize  appropriate  reference  sources 
c     Locate  information  in  reference  materials 
d!    SSmate  outcomes,  with  or  without  units  or  measurements 
a.    Draw  conclusions  • 

f.  Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Interpret  graphic  data 

i.  Make  predictions,  generalizations  and  comparisons 


•  VII-364 


530 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


f 


Suggested  Testing  Activities  And  Resources 

Cowntml cation  Skills  >        •  . 

a.  Costpose  sentences  .  .  V 

b.  Organize  Irv  format  Ion 

c.  Interpret  aural  coxnznunlcations 

d.  Coiq>oae  oral  directions  and  questions 


VII-365 


591 


1^ " 


7 


TASK  OR  UNIT  COMPETEfviCY" 

MA*01    Developing  a  troubleshooting  plan 
for  a  major  applianc^  ^ 


C 


Develop  a  troubleshooting  plan  for 
major  applianceL« 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

f 

a.  Developing  and  reading  trouble- 
shootJ^ng  chartd  . 

b.  Reading  wiring  diagrams 

c.  Using  touch,  sight  and  hearing  to 
locate  problems 

d.  Microprocessors  used  in  majoi:  . 
appliamces  ^ 

\l«    Remo^^l  procedures 

Replacement  procedures 


Provido  Demonstration  On; 

Developing  a  comprehensive  trouble- 
shooting pleur 

Provide  Practical  Application  On; 

DevelopiiKj^  a  comprehensive  trouble- 
shooting^lan  and  applying  it  to  several 
major  appliances 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a.  Doqlin,  Doolin'g  Troubleshooter 's 
Bible 

b.  Manufacturer's  manual  « 


Too>ls  and  Equipment; 

a.  Major  ap^iances  * 

b«  Troubleshooting  charts 

c.  Diagnostic  tools 

d.  Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS 


\ 


.  ESTIMATED  LAB  HOURS  ' 


VII-367  ' 
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\ 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  ♦  * 

«  *  * 

Given  a  major  appliance  with, an -unknown  malfiinction  and  necessary  tools 
and-.€?ri^uipinont,  the  student  will  'develop  a  trbubleshooting  plan  leading  to 
tne  cause 'of  the  failure.'  ^he  student,  will  recommend  needed, repairs. 
The  student's  recommendation  must  i>e  the  s<ame  as  the  instructor's. 

i  V 


Suggested  Testing  Activities  And  Resources 


b. 


Students  should  be  given  a  written  or  performanpe  test  to  asaeds  their 
ability  to  develop  a  troubleshooting'?  plan  for  the  following  major 
appliances:    electric  clothes  dryer j  gas  clothes  dryer;  dishwasher; 
micrc^ave  oveni  cook  top  and  ventj  clothes  washer;  trash  con?)actqri 
refrigerator  ind/or  freezer;  «jas  stove;  gas  water  heater;  electric 
water  heater;  elect^  water  heater;  electric '.ovens;  and  gas  ovens. 

Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^ 


Reading  Skills 


a. 


Recogr^iz^^ain  ideas,  details,  sequence  of  events  and  cause  and  effect 
relation:rfhips  , 

Make  predictions,  generalizations  and  comparisons  » 
Draw  conclusions 

Recognize  appropriate  reference  resources  ^ 
Locate  information  in  reference  materials 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause. and  effect 
relationships 

Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Estimate  outcomes  ^  ^ 

Draw  conclusions  ^ 
Interpret  non-graphic  information 
Make  predictions,  generalizations  and  comparisons 
Communication  Skills    '  .        *    .  • 

a.  Compose  sentences  % 

b.  Organise  information 

c.  Write  paragraphs 

d.  Compose  oral  directions  and  questions 
Use  formaJUand  informal  speaking  styles  * 


b. 
c. 
d. 


b. 
c. 
d. 
e. 
f . 
q . 


ERLC 


VII-368 


593 
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TASK  OR  UNIT  COMPETENg?' 

Installing  and  wiring  aA  electric 
clothes  dryer 


PERFORMANee  gTATfeMENT 

4 

nstai: 
drySt* 


:    ^  w  .   ; — 

Install  and  wire  an  electric  clothes 


TnSTRUCTIONAL  ACTIVITlfeS 


Provide  Information  On;  \ 

a«    zlectrical  safety 

Uncrating  and  preparing  the  Appliance 
.c^    D^terminingnslectrical  requir,e!nents 

d.  Using  the  poJerj formula 

e.  The  National  Electrical  Code  jCNECp 
4  f .     Installation  procedures  / 

Tools  required 
h.    Operational  checks 


Provide  Demb'nstration  On:  ^ 

 ~  : — 1 

a.    Using  the  tfec  to  determine  require- 
ments ,  t 

Making  wiVing  conrtftctions*   '  ^ 

c.  Typicfil  ins|:allations 

d.  Using  a  multimeter  and  ampmet^er 

e.  Proper  venting  met;hod 

Provid^ Practical  Application  On; 


a^^  Determining  size  .an<^  type  of  w4re,\; 
Vv.  number  of  ^  conductors  and  aihperage  n 

rarting  of  receptacle  ^or  a  given 

dryer 

b,  '  Installing  and' wiring  the  dryer 
c*\.  Installing  a  pigrail 

d.  flaking  operational  checks  , 

e.  Using  ^multimeter  and  an  ampmeter 
to  install,  a  dryer 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

V 

a*    Alerich,  Electrical  Construction 
Wiring 

b.  Ruel  and  Nolte,  Servic'ing  Electrical 
Appliances^  Vol/  2 

c.  Mullin,  Electrical  Wiring^  -  Residential 

A/Vs ; 

AAVIM,  "Electrical  Wiring"  (ST) 


Student .Manuals : 


^a.    AAVIM,  .Electrical  Willing,  Unit  305SW 
b.    Georgia,  Major  AppliahceSi  Unit  MA-04 

Tools  yd^  Equipment; 

t 

a.  Shop  Vools 

b.  •  Wire  And* receptacles 

c .  "^ryer 

d.  NEC  manual 

e.  Local  codes 

f*    Multimeter  and  ampmeter 
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ESTIMATED  CLASS  HOURS  ^ 
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EVALUATION  OF  PERFORMANCE 


ERIC 


Performance  Objective  (CRM)  *  * 

Given  an  electiJic  clotj|gB  dryer  and  necessary  tool*  and  equipoientj,  the 
students  will  install  and  wire  the  dryer  in  accordance  -with  thd  Hational 
Electric  Code  and  local  codes. 


i 


'  ;  ^         Suggested  Testing  Activities  And  Resources 

•  #  * 

a.  Students  should  be  given  a  performance  test  to  a&sess  their  ability  to 
select  the  appropriate  size  and  type  of  wire,  numbet  of  conductors,  and 
amperage  rating  of  receptacle  for  a  given  type  of  electric  clpthes  dryer 

^       •    b.    Students'"  ahcJuld  perfopn  an  operational  check  of  the  clothes  dryer* 

c.  Georgia r  Electromechanical  Instructor  Guide  -  Checkpoints  Information- 

d.  V'TECSr  Appliance  Repairer »  Task  No.  2  , 

e.  Use  resotir^s  provided  in  the  Instructional  Materials  section  on 

the  prev^^s  page.'  ^  '  * 

.  •  ♦ 

Reading  Skills  .  ^ 

>L  a.    Make  predictions,  generalizations  and  comparisons       ,  %  ^ 

b.  Draw  conclusions     •  . 

c.  Recognize  appropriate  reference  resources        •        •  ^  * 
\        d.    Locate  information  i^n  reference'  materials 

Math  Skills  ' 

a.    Scientific  and  engineering  notation 
.  b.    Ratios #  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions  '  y 

d.  Whole  number  manipulation 
^.    Problem  Solving  Skills 

a.    Recognize  appropriate  reference  sources  • 
•b»    Locate  information  in  reference  materials  j 
^  c.    Draw  conclusions  *  *  . 

d.    Make  predictions,  generalizations  and  comparisons 
.  Communication  Skills 

a*    Organize  information  ^  ^ 

b»    Interpret  aural  communications  ^ 

Cdhipose  oral  directions  and  questK)ns  .  ^      .  . 

d.    Use  formal  or  informal  speaking  s^^les  X 
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/TASK  6rt  UNIT  CQMPEtENCY^-     '  f^ERFOftMANCe  STATEMgRT 


MA*03    Trot4bleshbo}?ing  end  aervlclng  . 
'  electric  dryer  mechanical/  «^ 
electricaA  systems 


Troubj-eshoot  and  service  eiecuic 
clothes  dryer  jlchanlcal/electrlcal 
systeihs,     *  T 


INSTRUCTIONAL  ACTIVITIES 


V Prerequisite  Task;^  • 
MA-01 

Provide  Infonnation  On<  ^ 

a.  .  Motors  ^ 

b.  *  Timers 

c.  fhermost,ats 

d.  Heating  element 

e.  Door  switchr'  ^  ' 
t.  Belts 

g  •  Drums 

h.  Air  leaks  , 

i.  Testing  and  inspecting'  for 
serviceability 

j •    Proper  venting  method  , 


Provide  Demonstration  On:  ^ 

a.  Testing  motor  • 

b.  Testing  thermostat 

c.  Testing  el«me2^ 

d.  Trfstin^  door  "witch 

e.  Testing  b^elt  and  drum 

Provide' Practical  Agplication  On: 

Testing,  removing  and  replacing  the 
motor,,  timer,  thermostats,  heating  > 
element,  door  switch,  belt  and  drum 


c 


INSTRUCTIONAL  MATERIALS 


Textbooks 


a.  Ma^aufacturer 's  manual 

b.  Ruel  and  Nolte,  Siryici^ 
Electrical  Appliances,  Vq1>  2 


A/Vs; 

(Georgia,  "Servicing  Dryer  Electrical 
ystem'*MST)  •         .  . 


Student  Manuals: 

►  Georgia,  Major  Appliances,  Units  hiA-16, 
MA.17  •  ^ 

Toplfe  and  Equipment; 

a.  Shop  tools 

b.  VQM 

c.  Assortment  of  motors^  switches, 
»  thermostats,  elements  and 

timers 
Shop  manual 

e.  Manufacturer's  te^t  equipment 

f.  Ampmeter 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS  ' 


VII-3 


■  V 


ERIC 


EVALUATiON  OF  PERFORMANCE 


Giv«n  »n  automatic  electric  clothee  dryer  »and. neceasary  toola  and  eq»ip«ent, 
the  atvMienf  will  teat  and  replace  the  notpr,  tiaer,  thtfmoatata,  heating  ^ 
eleai^,  door  awitch,  belt  and  drum.   All  work  muat  conform  to  manufacturer 
apecl^cationa.^  ^  -  ^. 


-  Si^gested  Testing  Activities  And  Resources 

a.  •  S^enta  ahould  be'given  a  performanco  teat  to  aaaeaa  their  •Ji"'^'*'; 
tro^leaiioot  the  mechanical  and  alectrical  ayatema  of  an  electric  cloJieo 


597  ^ 


*     Performande  Objective  (CRM) 


/ 


// 


dry6r< 

b.  .  Studenta  'ahould  be  given  a  performance  teat  tp  ••""V "Jj^f  J*'^ 

remove  and  replace  defective  componenta  of  the  mechanical  and  electrical 

»  •   •       '   ay8t(>:ua*  \^ 

c.  Georgia,  Electromechanical  Inatructor  Guide  -  Checkpointa  information  ^ 

.  d.    VTECS,  Appliance  Repairer,  Taak  Noa.  19,  20,  34  and^90 

e.  use  resourcea  provided  in  the  Instructional  Materials  section  on  the 

^  previous' page.  ^  ^  ^  . 

relationahipa 

b.  Draw  concluaiona 

c.  Interpret  graphic  information 

ft  d.    Recognize  relevance  of  dati  ^ 

"     e.    Recogniae  appropriate  reference  resources 

f.  Locate  information  in  reference  materials 

,    .    Math  Skills  * 

a.  Scientific  and  engineering  notation  ^ 

b.  Ratios,  proportions  and-percents  .      •        '  ^ 

c.  Fractions  and  decimala  usage  and  conversions  f 

d.  Whole  number  manipulation 
.  e.    Interpret  graphic  data 

.      .  r'';;"4°ni»^°S.°i!S"id:...  d.t.il.,  .e,u.nc,  of  ...nt.        c.u.e  e»ect 

relationships 

>  b.    Recognize  appropriate  reference  aouifces 

c.  Locate  information  in  reference  materials  ^ 

d.  Draw  conclusions  "  •  * 

VII-372 


9. 


EVALUATION  OF  PER^ORMAMtiite 


Performance  Objective  (CRM) 


•r 


% 

# 


i 


Suggesteci  Testing  Agtivities  And  Resources 

e.  Recognize  relevance  of  data  * 

£  • ,  Interpret , graphic  data  «' 
Coinniftiication  Skills 

a.  Organise  information 

b.  Interpret  aural  conanunications       «  - 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  suyles 


ERIC 


VII-373 
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p.. 


TASK  OR  UNIT  COMPETgFigY 

MA«04   Installing,*  plunbinc^  and  fixing  " 
a  clothes  washsr  ^ 


Xilstall,  plunb  and  wfra  a  clothes 
msher;  , 


INSTRUCTIONAL  ACTIVITIES 


Provide # Information  On> 

a«  Electrical  safety 

b*  Uncrating  and  preparing  the 
appliance 

c.  Determining  electrical  requiremrnts 

d.  Using  the  power  foxmuliT 

e*  The  National  Electric  Code  (NEC) 

f •  Installation  procedures 

g.  PluBbing^  procedures  / 

h.  Tools  required 

i.  Operational  checks 


Provide  Dttfconstration  On>  * 

a^    Using  MBC  to  determine  requirements 
b.    Making  %dring  connections 
G.    Typical  installations 

Provide  Practical  Jteplication  On: 


a. 


c. 


Determining  site  and  type  of  wire, 
nundber  of  conductors  and  aiq>erage 
ratij^g  of  receptacle  for  a  given 
clothes  washer 

Installing  necessary  plumbing 
Installing  wiring 
Performing  operational  checks 


5  t 


INSTRUCTIONAL  MATERIALS 


) 


^extbooks: 

a,  Mazyifacturer*s  manual 

b.  Mulling  Electrical  Wiring  - 
Residential 

c«    Ruel  and  Nolte,  Servicing 

Electrical  Appliances^  Vol.  2 

AAVIM,  "Electrical  Wiring, "(ST) 


Stvutent  ttonualai 

a.  AAVIM#  Electrical  Wiring^  Unit 
30SSW 

b.  Georgia,  Major  Appliances^  Unit 

>  MA-05 

>> 

Tools  and  Equipment: 

a.  Shop  tools 

b.  ^{ftrious  wire  sizes 

c.  Clothes  washer 
ci.  NEC  manual 
e«  Local  codes 
f«  Plumbing  equipment 


ERIC 


ESTIMATED  CLASS  HOURS  2 


ESTIMATED  LAB  HOURS  e 


c 
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Performance  Objective  (CRM) 

Given  a  clothe,  wisher  and  necessary  tool,  tod  eqtkpment.  the  stjident  will 
'determine  correct  wire  specification,  and  install,  wire  and  plumb  the  washer  in 
accordance  with  the  National  Electric  Code  and  local  code.-.    No  water  leak.  . 
are  allowed,        <.'        ••  . 

r     ^7  .  ■     .     .  ■ 


■isciggested  Testing  Activities  And  Resources     •  ' 

a  Student,  should  be  given  a  performance  test  to  assess  their  ability  to 
select  the  appropriate  size  and  type  of  wire,  number  of  conductors  and 
amperage  rating  of  receptacle  for  a  given  type  of  clothes  washer. 

b.  •  Students  should  perform  an  tperational  check  of  the  washing  machine. 

c.  Georgia.  Electromechanical  instructor  Guide  -  Checkpoints  Information- 

d.  V'TEpS;  Appliance  Repairer,  Task  No.  2 

e.  use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ' 

Reading  Skills 

a.  Draw  conclusions  i 

b.  Recognize  appropriate  reference  resources 

c.  Locate  information  in  reference  materials 

Math  Skills  ^  w 

a.  Scientific  and  engineering  notation 

b.  Whole  number  manipulation 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Estimate  outcomes 

d.  Draw  conclusions 
Coninunication  Skills 

a.  organize  information 

b.  Interpret  aural  communications 

^  c.    compose  oral  directions  and  questions 
d.    use  formal  and  informal  speaking  styled' 
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TASK  OR  UNIT  C6MrtSf  SnCY  '         PERPOftMAMae  SYAY^MPKlV 


MA-05    Troubleshooting  and  rcDlacing  the 
clothes  washer  water  ;;i^eP  control 
 *    and  door  switches     /     v  • 


Troubleahoot  the  water  level  <jontrol  and 
door  switches. 


INSTRUCTIONAL  ACTIVITIEg' 


Provide  Information  Ont  jl 

a.  Opera'tion  and  function^,  switches. 
b»    Location  T^f  switches  ' 

c.  T^e^tjLng  the  switches 

d,  InteracttoA^pf  time/?«  switches  and 
fill  v«lve     : :  •      .  ^   *  . 


Provide  Demonstration  On; 

a.    Testing  and- replacing  wate*^  level 
control  -  * 

b;    Testing  and  replacing  dopr  switches 

Ptovide  Practijll  Application  On? 

Testiing,  removing  an,d  replacing  the  water 
level  control,  and  door  sj/it^hes 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a.  Manufacturer's  manual 

b.  Ruel  and  Nolte,  Servicing  Electrical 
Appliances #  Vol>  A 

A/Vs: 

Georgia,  "Electrical  Systems  Operation 
and  Troubleshooting"  (ST) 


Student  Manuals; 

Georgia,  Major  Appliances,  Unit  MA- 11 
Tools  and  EquJtomentt 


b, 
c« 
d- 
e. 
f  * 


VOM 

Hand  tools 
Washi;ig  machine 
Various  switches 
Wiring  schematic 
Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS  4 


ERIC 


ESTIMATED  LAB  HOURS  a 


vii-377 


6^1 


Performance  Objectj^e  (CRM) 


Given  «  clothe,  washer  and  ne<*.»ary  tools  and  equipment,        'J^f  "^^^i^J^^ 
rMMtm  and  re*laoe  the  Water  level  control  and  door  switches.    All  wont 
."t'bi^SirSaJufi^er's  specification.  «.d  the  «achi»  must  perform 
r.^h?«n2;S;cturer.  intended  with  no  indicatio^  of  water  leakage. 


i 


Suggeked  Testing  Activities  And  Resources 


Stuienta  .hould  be  given' a  performance  test  to  assess  their  ability 
to  locate  and  describe  different  types  of  switches. 

Students  should  be  given  a  performance  te^t  to  "»e«J^heir  ability 
to  4est,  remove  and  replace  a  water  'level  control  switch. 


Use 


re-sources  provided  in  the  InstrucUonal  Materials  section  on 


the  )?revious  page 

R'^adinq  fekills 
7;    interpret  graphic  information 

b.  Recdgnize  appropriate  reference  resources 

c.  LocAte  information  in  reference  materials 
Bi^hi«>mj9olvinl|  Skills  , 

a.  Rec^nize  Appropriate  reference  t;"?^ 

b.  Locate  information  in  reference  Materials 

c.  Estimate  outcomes  '  / 

d.  Interpret  graphic  data 
rommunication  Skills 

XT  Organize  information 

b  Interpret  aural  communications 

c'  compose  oral  directions  and  questions 

d.  use  formal  and  informal  speaking  styles 


VII-378 


6j2 


1* 


'TASK     Unit  CQMPfeTgRgY 

Troubleshooting  and  replacing  the 
clothes  washer  timer  and  solenoids 


MAMCE  STATEMEnY 


Troubleshoot  and  replace  the  clotUies 
washer  timer  and  solenoids. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  0ns 


Provide  Demonstration  On: 


a* 

c* 
d. 
e. 
f. 
9. 


Operation  and  function  of  timer  and 
solenoids 
Timer  motor 
Timer  contacts 

Testing  the  timer  ^ 
Looation  of  solenoids 
Testing  solenoids 
^  Timer  and  ^solenoid  interaction 


a.    Testing  and  replacing  clutch 
b*    Testing  and  replacing  brake 
solenoids 


Provide  Practical  Application  0ns 

Rextidving  and  replacing;  the  timer, 

fill  valve  and  clutch  pr, brake  solenoids 


1. 


\ 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

a.  Manufacturer's  manual 

b.  Ruel  and  Nolte,  Servicing  Electrial 
Appliances^  Vol,  2 

Georgia,  "Toal  Washing  Machine- 
Operation"  (ST) ;  "Electrical  Systems 
Operation  and  Troubleshooting"  (ST) 


Student  Manuals.: 

Georgia,  Major  Appliances ,  Units  MA-IO^ 
MA-11  •  . 


Tools  and  Equipment; 


V 


a.  VOM 

b.  Hand  tool» 

c.  Washing  machine 

d.  Timer  and  solenoids 

e.  Wiring  schematic 

f.  Manufacturer's  test  equipment 


ERIC 


ESTIMATED  CLASS  HOURS  4 


3 


ESTIMATED  LAB  HOURS  n 
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Performance  Objective  (CRM)  .  ^ 

Oivan  ft  clothes  wftshing  »ftchin«  and  nfto«««ftry  tools  and  aquipiftant,  tha  atudant 
will  ta«*:,  remove  and  replace  the  tiioer,  fill  solenoid,  clutch  solenoid  and 
brake  solenoid.    All  work  must  be  within  manufacturer's  specifications  and 
the  machine  must  perform  fts.  the  manufacturer  intended  with  no  indication  of  . 
water  leakage. 


Suggested  Testing  Activities  And  Resources 

A.    Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
the  operation  and  function  of  the  timer  and  selected  types  of 
solenoids. 

b'    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  troubleshoot  and  replace  the  Umer  aad  selected  typesyof  solenoids. 

c.  Georgia,  electromechanical  Instructor  Guide  -  Checdcpoints  Information 

d.  V^TECS,  Appllanct  Repairer^  Task  No*  45  ♦ 

e.  Use  resourcaa  provided  in  the  Instructional  Haterials  sectipn  on 
the  previous  page. 

Reading  Skills  .  *     ^  , 

a.  Recognize  main  ideas,  detaiAs,  se^^nce  of  events  and  cause  and 

effect  relationships 

b.  Follow  directions  A 

c.  Draw  conclusions 

d*    Interpret  graphic  information 

e.  Interpret  instructions  ' 

f .  Recognize  appropriate  reference  resources 

g.  Lpcate  information  in  reference  materials 
Math  Skills 

a/  Scientific  and  engineering  notation 

b«  'Law  of  exponents  w 

r.    Ratios 9  proportions  and  percents 

d*    Fractions  and  decimals  usage  and  conversions 

e«    Whole  nt&ber  manipulation 

f.  Algebra 

g.  Sqxiarea  and  square  roots 
Apply  formulas 
Interpret  graphic  data 


VII-380  6  74 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solving^  Skills  *   .  / 

a.  Recognize  main  ideas r  details ^  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognise  appropriate  reference  sources  ^ 

c.  Locate  infprmation  in  reference  materials 

d.  Dra^  concltisions 

e.  Interpret  graphic  data 
Conpunication  Skills 

a.  Coxqpose  sentences 

b.  Organize  information 

c.  tfrite  paragraphs  ^  '  ^ 

d.  Interpret  aural  communications  « 

e.  Con^se  oral  directions  and  questions 

f  •  Use  formal  and  informal  speaking  styles 


/ 


ERIC 
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6  )5 


jfASk  6ft  UNIT  C6Mf»eTENey 

W    7  Troubleshooting  and  raplaeing  tha 
clothes  washer  tnotor  and  relay 


«  Trouhleshoot  and  replace  the  clothes 
%rasher  motor  and  l:elay« 


INSTRUCTIONAL  ACTIVITIES 


Provide  Infonnatlon  Ont 

a.  Operation  and  function  of  rela^x 

b.  Purpose >^  relay 

c.  Interactlbaof  tlner#  nptpr 

and  relay  * 

d.  Motor  dlastlfldtKloi 
Testing  the  motor 


Provide  Demonstration  On: 

Testing  and  replacing  the  motor 
and  relay  y 

Provide  Practical  Application  Ont 

Testing,  removing  and  replacing  the 
motor  and  relay 


/ 


INSTRUCTIONAL  MATERIAL? 


Textbooks; 


a.  Manuf act\arer  *  s  mamual 

b.  Ruel  and  Nolte,  Servicing 
Electrical  Appliances »  Vol.  2 

Gedrgla,  "Electrical  Systems 
Operation  and  Troubleshooting 

(ST) 


Student  Manuals: 

Georgia,  Major  Appliances »  Unit 
MA-11 


Tools  and  Equipment; 


0 


4< 


a.  VOM  meter 

b.  Hand  tools 

c.  Washing  machine  ^ 
d*  Motors  and  relays 
e«  Wiring  schematic 
f.  Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS  ^ 


ESTIMATED  LAB  HOURS  ' 


VII- 


♦  - 


gVALUATIQN  QF  PERFORMANCE 


1       performance  Objective  (CRM) 


Givn  .  cloth..  ««h.r  .nd  n.c...a.y  tool.  »d  ;J'J«^';^„""' 
^  Intended  With  no  indicajiion  of  water  leakage. 


Suggested  TesMng^At^vities  And  Resources 

^    "ij       ^<^f^r>  m  written  test  to  assess  their  knowledge  of 
■        "rtSTpSS^e  ^'4;:"r.:iSn"o??^',«tor  relay  .nd  (i,  the  Interaction" 
of  the  timer,  motor  and  relay. 

b.  Students  should  ,M»rform  an' operational  check  of  the  replaced  motor  and 
relay • 

c.  r  11.  -^'"^-^  instructor  Guide  ■  Checkpoints  Information 

*     V'TECS,  Appliance  Repairer,  Task  Noa.  27,  90 


e< 


use  resources  provided  in  the, Instructional. Materials  sectioft  on  the 
previous  page. 


^^^^^main  id...,  d.'t.ila,  of '.vent.  >M  cue. 

and  effect  relationships  , 

b.  Follow  directions 

c.  Draw  conclusions 

d.  '  Interpret  graphic  information 

e.  Interpret  instructions 

f.  fiecognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials  . 

Math  Skills  ^  „ 

T. — Scientific  and  engineering  notation 

b     Ratios,  proportions  and  percents 

c!    Fractions  and  decimals  usage  and  conversions 

d!'  Whole  number  manipulation  * 

a ,  Algebra 

f'.    Apply  formulas 

g.    Interpret  graphic  data 
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ERIC 


6u7 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources  v.' 

Problem  Solving  Skills  . 

a.  Recognize  main  ideas;  details^  seqxience  of  events^  and  caiise        '  ^ 
and  effect  relationships  ' 

b.  Recognise  appropriate  reference  sources  .  ^ 

c.  Locate  infomation  in  reference  materials  '  ^ 

d.  Draw  conclusions 

e.  Interpret  graphic  data 
Communication  Skills 

a.  ^  Course  sentences  ^  « 

b.  Organize  information  *  . 

c.  * Write  paragraph^ 


\ 
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618 


t 

%  » 


TASK  OR  UNIT  COMPfeTE^iCY 

MA-08. Troubleshooting  and  replacing  the 
  clbthCT^washer'-draln  pmp  \ 

,   :  1^ 


\ 


jgMAllNGE  STATEMENT 

Trouhleahoot  and  replace  the  clothes 
washer  drain  pump. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Operation  and  function  of  py^m 

b.  Types  of  pumps  \ 

c«    Punp  seals  ^ 
d.    Te«»clng  the  pmp  for  proper  V* 
operation  -  ^ 


I  - 

Provide  Deinonatra^lon  On: 
Repairing  pvnp 

Provide  Practical  Application  On: 

"  Testing,  removing  and  replacing 
the  pun^ 


s . 


INSTRUCTIONAL  MATERIALS 


y  Textbooks : 


a*    Manufacturer's  manual 
b«    Ruel  and  Nolte*  Servicing 

Electrical  Appliances ^  Vol.  2 


^  GeorgA,  "Water  Systems  Operation  and 
Troubleshooting"  (ST)  t 


Student  Memuals: 
_  ^ 

Georgia^  Major  Appliances »  Unit 
MA-15 

Tools*  and  Equipment: 


a. 

^b, 
c. 
d. 
e* 


VOM 

Hand  tools 
Washing  machine 
Drain  puti^s 

Manuflacturer's  test  equipment 


n^u^<; 


erJc 


ESTIMATED  CLASS  HOURS  ^ 


=3  C 

VII-387 


ESTIMATED  LAB  HOURS  ^ 


609 


Performance  Objective  (CRM) 

Given  «  clothe*  weeher  end  tke  necesarry  tool*  «r.d  equip6ent,  the  atudent  Mill 
teat,  senove  arid  replace  the  drain  puBp.    All  work  muat  be  within  manufacturer 'a 
apecificationa  and  the  aachlna  muat  perform  aa  ,the  manufacturer  intended 
with  no  indicaticii  ot  water  leakage. 


r 


Suggested  Testing  Activities  And  Resources 

a.  "  StuSents  ahould  be  given  a  written  teat  to  aaaesa  tJieir  ability  to 

identify  typea  of  puai>8. 
■     •.  '  .        •  ► 

b.  Studenta  ahould  perform  an  operational  check  of  the  replaced  drain 


c.  Georgia,  Electromechanical  Inatructor  Guide  -  Checkpointa  Information 

d.  Uae  reaourcea  provided  in.  the  Inatructional  Materials  section  on 
the  previous  page.  , 

Reading  Skills  •  , 

a.  Follow  directions 
be    Draw  conclusions 

c.    Interpret  gwhic  information 

ReoDgnlze  appropriate  reference  resources 

e.  Y^^^  information  in  reference  materials 
Math^ills 

T.    Scientific  and  engineering  notation  ^ 

b.  Interpret  graphic  data   

Problem  Solving  Skills  "  '  " 

J[    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognise  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements  , 

e.  Draw  conclusions  ^ 

f .  Interpret  graphic  data  ^' 
Coronuni cation  Skills 

a.  Compose  sentences 

b.  Organize  information 

c.  Write  paragraphs 
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\ 


/ 

/ 


1 


Ta5k 


HA-09   Troldbleahooting  and  replacing/ 

repairing  the  clothes  washer  clutch 
and  transmission 


Troubleivhoot  aiid  rej^lmce/repalr  the 
clothc«  waaher  clutch  and  transndsalone^ 


INSTRUCTIONAL  ACTIVITIES' 


Provide  In^oraation  On: 

*  a*    Operation  and  function  of  clutch  and 
tranamiaaion 

b.  Typea  and  atylea 

c.  Removing  and  replacing/repairing 
/rfT  Inapection 


Provide  Denonatr»tioii.,On< 


a.    Teating  and /replacing/repairing 

clutch  /' 
be    Teating  and  r^lacing/repairing 

trananisaipn 


Provide  Practj^cal  Application  On: 

Teating^  removing  and  replacing/  t 
repa.lring  tha  clutch  and  tranadiisaion 


IN&TRUCTIONAL  MATERIALS 


Textbooks : 

a*    Manuf acturer *  s  snanual 

be    Riael  and  Nolte,  Servicing 

Electrical  Appliancea»  Vol*  2 

Georgia,  "Mechanical  Systema 
Operation  and  Troubleshooting"  (ST) 


"Student  ManualaV 

Georgia,  Maj^or  AjfplianceSy  Unit 
MA-13 

Toola  and  Equipment: 

a.    Special  tools  required  by 

nanufacturer 
b«    Hand  toola 
c«    Washing  machine 
d«    Clutches  and  transmissions 

Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS  ^  ESTIMATED  LAB  HOURS 


EVALUATION  OF  PERFOriMANgf  

Performance  Objecjltive  (CRM) 

Giv^n  a  olothts  wMh«r'  and  ntoassary  tools  and  ttquipaant^  tha  atudant  will  tast, 
ranova  and  raplaca/rapair  tha  cXutoh  and  tranasdsalon.    Xll  work  must  parform 
aa  the  aanufacturar  Intandad  with  no  Indication  of  %7atar  laaKaga. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  ba  given  a  written  test  to  ass^  their  knowledge  of 
the  function  and  operation  of  a  clothes  waaher  clutch  and  transmission, 

b«    Students  should  be^  given  a  performance  test  to  assess  their  ability 
to  repair  a  clottuii  washer  transmission.  \ 

c.  students  sliould  parform  an  operational  check  on  the  replaced/repaired 
clutch  and  transmission, 

d.  Georgia r  Electroaachanioal  Instructor  Guide  -  Checkpoints  infbrmation 

e.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page* 


previous  pi 

ReadihQ  gcills 
au    Poli&w  din 


I 

directions  ^ 
h.    Draw  conclusions 

c.  Interpret  instructions   «^  > 

d.  Recognise  appropriate  reference  resources 

e.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratioa^  proportions  and  percent^ 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Vlhole  number  manipulation 
Problem  Solving  Skills 

a.  Recognise  main  ideas ,  details/  sequence  of  events,  and  cause  and 
effect  relationships 

b.  Recognise  ai^ropriate  reference  sources 

9*    Locate  information  in  reference  materials  ^ 

d.  Draw  conclusions 


ERIC 
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Performance  Objective  (CRM) 


&iggested  Testing  Activities  And  Resources 


Coomuniotion  Skills 
/  a*.  Compost  sent^notts 

b«    OrganiM  infoxnatlon 

Hrlta  paragraph* 
d«    Intarprat  aural  coanunlcatlona  ' 
a«    Coaf)OM  oral  dlractlbns  and  questions 
£«    Usa  fonsal  aiid  Ixifomal  spaaklng  styles 


\ 


4 
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'  TASK  Oft  UNIT  competency"        PEflloRMAKiefe  STATEMENT 


MA«XO    Installing r  wiring  and  plumbing  an 
•lactric  watar  heater  *a 


Install,  wire  and  plundb  an  elactric 
watar  haatar 


iNSTRUCTIONAL  ACYiVltES 


•5? 


'I 


Provida  Information  Qnt 

a«    Elactrical  safaty 

Uncrating  and  preparing  tha 
applianoa  ^ 

c.  Datarming  alactrical  raquiramants 

d.  Using  tha  powar  foranjla 

a.  Tht  National  Electric  Coda  (NEC) 

f.  Installation  procadur as 

g.  Tools  required 
h •  Pressure  vent 

i.    Operational  checks 


— 


Prov<Ule  Denonstration  Qnt 

Ik  * 

a.  Using  NEC  to  detenaine  requirements 

b.  Making  wiring  connections 

c.  Typical  installation 

d.  Proper  %rater  hook  up 

Provide  Practical  Application  Qnt. 

a.  Datarming  size  and  type  of  wira# 
number  of  condutitors  and  amperage 

b.  ^Making  the  necessary  water  hook 

ups 

c.  Installing  and  wiring  unit 

d.  Performing  operational  checks 


t 


INSTRUCTIONAL  MATERIALS 


Textbooks :  ^  * 

a •    Manufacturer ' s  ^  manual 

b.  MuUin,  Electrical  Wiring- 
Residential 

c.  Ruel  and  Nolta,  Servicing  Electrical 
Appliances »  Vol>  1 


student  Manual^; 


AAVIM,  Electrical  Wiring,  Unit  305SW 
Tools  and  Equipment; 

a.  Shop  tools 

b.  Wire  and  receptacles 

c.  Water  heater 

d.  NEC  manual 

e.  Local  codes 

f .  Copper  pipe  and  soldering 
equipment  (or  PVC) 


ERIC 
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=4  c 

VII-393 

614 


ESTIMATED  LAB  HOURS  6 


Performance  Oblectlve  (CRM) 

Given  an  electric  water  heater  and  neceeeary  tools  ^JlJ^J^f  J^. 
will  instill,  plvBob  and  wire  the  heater  in  accordance  with  the  National 
Electric  Code  and  local  codes. 


Suggested  Testir^g  Activities  And  Resources 

a.  Students  should  be  given  a  perfonnance  test  to  assess  their' ability 
to  select  the  appropriate  sire  and  type  of  wire,  number  of  conductors, 
and  aperage  rating  of  »«:eptacle  for  a  given  type  of  electric 

water  heater. 

b.  Students  should  perform  an  operational  check  of  the  electric  water 
heater. 

« 

c.  V'TECS,  Appliance  Repairer,  Task  No.  10 

d.  use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page.  , 

'  Raadinq  Skills 

a.  Poilow  directions 

b.  Draw  conclusiops 

c.  Interpret  graphic  information  ^ 

d.  lnteip"t  instructions 

a.  Recognise  relevance  of  data 

f.  Recognise  appropriate  reference  resources 

g.  Locate  information  in  reference  xhaterials. 

Math  Skills  " 

T.    Scientific  and  engineering  notation 

b.  Ratios,  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Whole  nuBijer  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships  4 

b.  Recognise  appropriate  reference  sources 

d.  Locate  information  in  reference  materials' 

e.  Draw  conclusions  ^ 

f.  Interpret  non-graphic  information 

g.  Interpret  graphic  data  . 

VII-394  ^ 
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Performance  Objective  (CRM). 


Suggested  Testing  Activities  And  Resources 


CoBBamlcatlon  Skllla 

a;  ^Organisa  information 

b«    IntajHprat  aural  ccmunications 

c.    Cooq^aa  oral  diractions  and  quastiona 

d«    Uaa  formal  and  informal  apeaking  atyles 
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TASK  6ft  UNit  CQMt'gtgNeY 

MA«11  Troubleshooting  and  replacing 
electric  water  heater  elements 


OftMANCE  STATtMtNT 


TroulSfeshoot  ^md  replace  electric  water 
heater  elements. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Type  of  water  heaters  (convent 
cabinet) 

b.  C2|pacity  of  water  heaters 

c«    Number  and  type  of  elements  used 
( immersion #  external)  « 

d.  Thermostats 

e«    Circuits  (duplex #  load- 
limiting; 

f .  Color  coding 

g.  Model  and  serial  number  coding 

h.  Relief  valves 

i.  Checking  the  element 

j.    Draining  the  unit  replacing  the 
element  ^ 


1, 


Provide  Demons tra^ion  On: 

a.  Troubleshooting  element  burnout 

b«    Replacing  the  element  \ 

Provide  Practical  Application  On: 

a«    Making  a  determination  if  the 
element  is  defective 

b.  Replacing  the  element 


INSTRUCTIONAL  MATERIALS 


Textbooks  J 


Tools  and  Equipment; 


a.  Manufacturer's  manual 

b.  Ruel  and  Nolte,  Servicing 
Electrical  Appliances »  Vol.  1 


a.  VOM 

b.  Various  heating  element  styles 

c.  Cut-a-way^of  two  element  heater 

d.  Hand  tools 

e.  Manufacturer's  test  equipment 


4 


ESTIMATED  CLASS  HOURS    ^  ESTIMATED  LAB  HOURS  ^ 


7 

^  VlI-397 

ERIC  617 


Performance  Objective  (CRM)  " 

Given  a  water  heater  with  a  defective  heating  element    .id  neceteary  tools 
and  equipiAnt,  the  student  will  locate  the  problem  and  remove  and  replace  the 
element  according  to  the  manufacturer's  specifications.    Upon  completion, 
the  water  heater  must  function  properly  with  no  water  leakage. 


Suggested  Testing  Activities  And  Resources 

a-    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  drain  an  electric  water  heating  unit  prior  to  replacing  tJ>e  heating 
element. 

b.  V'TECS^  Appliance  Repairer r  Task  No,  40  .  ^ 

c.  use  resdurces  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ,  / 

Reading  Skills  ^  , 

— Recognize  main  ideas,  details,  sequence  o^  events  and  cause 

and  effect  relationships  ^ 

b.  Follow  directions  ^ 

c.  Draw  conclusions 

d.  Interpret  instructions 

e.  Recognize  appropriate  reference  resources 

f.  Locate  information  in  reference  materials 

Problem  Solving  Skills  \ 
— — Hacogniza  main  ideas,  details,  sequence  of  events,  and  cause  ^ 
and  effect  relationships  • 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  information 
Coamuni cation  Skills 

a.  Organize  Information  * , 

b.  Interpret  aural  coimnmi  cations 

c*    Coopose  oral  directions  and  questions 
Use  formal  and  informal  speaking  styles 
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TASK  6k  UNIT  COMPm<titV 


MA*12    Troubleshooting  and  replacing 

electric  vrater  heater  thermostat 


PI^HFOftMAKJCE  STATEMENT 

Troubleshoot  and  rep^^ice  electric  water 
heater  thermostat  (sj 


INSTRUCTIONAL  ACTIVITIES^ 


Provide  Information  On: 


a.  Nuiaber  and  type  of  thermostats  used/ 
( Inner slon,  external)  / 

b.  Thermostat  construction  / 

c.  Circuits  (diqplex,  load**  11ml ting/ 

d.  Color  coding*  / 

e.  Model  and  serial  ntanber  dodli)g 

f.  Adjusting  the  thermostat 


/ 


Provide  Deiy)nstration  On: 

a.  Troiabieshootl^g  thermostat  problems 
with'  VOM 

b.  Repla^clng  the  thermostat 

Provide  Practical  Application  On;  ' 

» 

a.  Determining  If  tltfi  element  or 
thermostat  Is  defective 

b.  Replacing  and  adjusting  the  r 
thermostat 


INSTRUCTIONAL  MATERIALS 


Textbooks ;  * 

a*    Manufacturer's  manual 
b.    Ruel  and  Nolte,  Servicing  Electrical 
Appliances >  Vol.  X 


4? 

Toi^ls  and  Equipment; 


a. 
b. 
c. 
d. 
e. 


J/OM 

Various  thermostat  styles 
Cut-a-way  of  two  element  heater 
Hand  tools 

Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HO 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

'  Given  a  water  heater  with  a  defective  thenaoetat  and  necessary  tools  and 
equipment,  the  student  will  locate  the  problem  and  remove  and  replace  the^ 
thermostat  according  to  the  manufacturer's  specifications.    Upon  co«p3>*i5n, 
the  water  heater  must  function  properly  with  no  water  leakage. 

-    J  '        ■  • 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  teat  to,  assess  their  ability  to 
determine  the  number  and  type  of  thermostat  used  in  a  given  electric 
water  heater. 

b.  V'TECS,  Appliance  Repairer,  Task  No.  20 

c.  use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^ 

Reading  Skills  | 

a.  Recognize  main  ideas,  details,  ^guence  of  events  and  cause 
and  effect  relationship's^ 

b.  Follo^  directions* 

c .  Draw -  conclusions 

d.  Interpret  Instructions  ^  « 

e.  Recognize  appropriate  reference  resources 

f .  Locate  information  in  reference  materials  >;  .  ^ 
problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e .  Interpret  non-graphic  inf ortiiation 
Comttunication  Skills  ' 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Con5x>se  oral  directions  and  questions 

d.  Use  formjil  and  informal  speaking  styles 
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TASK  OR|.UNIT  CQMPETETiCY 


MA*-13    Instiling  and  if/lrlng  a  trash 
compactor 


Peftl^ORMANCe  StATEMgNT 

, Install  and  wire  a  trash  compactor. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Electrical  and  mechanical  safety 

b.  Uncrating  and  preparing  appliance 

c.  Determining  electrical  requirements 
d«  Using  thi^  power  formula 

e.  The  National  Elfectric  Code  (NEC) 

fv  Installation  ..procedures  ' 

g.  Tools  required  ^ 

h.  Operational  checks 


Provide  Demonstration  On: 

a.  Using  NEC  to  determine'  requirements 

b.  Making  wiring  connections 

c.  .Typical  installations 

Provide  Practical  Application  On; 

Determining  size  and  type  of  wire^ 
number  of  conductors* and  amperage 
rating  of  k  receptacle  for  a  given  . 
•trash  compactor 

Installing  and'i^iring  the  compactor 


a. 


b. 


c,    Performiiig  operational  checks 


INSTRUCTIONAL  MATERIALS 


extbooks ! 


Student  Manuals: 


a,  Manafacturer ' s  manual 

b,  Mullin^  Electrical  Wiring-Residential 

c,  Ruel  and  Nolte,  Servicing  Electrical 
Appliances »  Vol>  2  ♦ 

A/Vs : 

AAVIM,   "Electrical  Wiring'*  (ST) 


AAVIM,  Electrical  Wiring,  Unit  3G5SW 
^  Tools  and  Equipment; 
a.     Shop  tools 

b«    Variouf  wire  sizes  and  receptacles 
.    c.  Appliances 
d«    NEC  manual 
e.     Local  codes* 


ERIC 
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EVALUATION  OF  PERFORMANCE 


t'erformance  Objective  (CRM) 


Given,  a  tra^  Loinpactor  and  necessary  tools  and  equipment,  the  studeipt  will 
instta'il  and  wire the  compactor  in  accorcance- with  the  National  Electric  Code 


and  local  code 


{ 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability 

♦       to  select  the  appropriate  size  and  type  of  wire,  number  of • conductors, 
and  amperage  rating  of  the  receptacle  If  or  a  given  trash  compactor. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 

-    previous  ^age.  -  '  ' 

•  «'  * 

Reading  Skills 

a.  "'  Follow  directions 

b.  Draw  conclusions  »^ 

^c.    Interpret  graphic  information  '  y 

d.  Interpret  instructions  ^ 

e.  Recognize  relevance  o/f  data  ^  '  * 

f.  Recognize  appropriatey reference  resources  '  .  f 

g.  Locate*  information  inV^^^^^^^^^  materials 
Math  Skillg 

a.  Scientific  and  engineerin^notation 

b.  Ratios,  proportions  and  pei^ents 

c.  Fraction^  and  decimals  usagd^  and  conversior^s 

d.  Whole  number  manipulation 
Problem  So}.yinq  Skills 

'  a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  L<^ate'  information  in  reference  materials 

d.  Interpret  non-graphic  information 

e.  Interpret  graphic^  data  - 
Communication  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Compose 'oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 

V 


\ 
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"  TASK  OR  UrvilT  COMPETENCY 

(1A-14    Troubleshooting  a  trash  compactor 


PEftPQftMAKiCe  STATfeMeNt" 

Troubleshoot  a  trash  contactor.  ' 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  gn: 

a.  Trash • compactor  theory. 

b.  Trash  con?)actor  components 

c.  Testing  and  inspecting  procedures 


Provide  Demonstration  On; 

a.  Testing  trash  compactor  components 

b.  Repairing/replacing  components 

Provide  Practical  Application  On: 

*   Testing  and  repairing/ rep lacing  trash 
compactor  components 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


Manufacturer ' s  manual 


Tools  and  Equipment; 

a.  Trash  compactor 

b.  Trash  compactor  components 

c.  Manufacturer's  test  equipment 

d.  Shop  tools 


C 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)    ,    ,  • 

Given  a  defective  trash  compactor,  and  necessary  tools  and  eqtiipmient,  the 
student  will  locate  the  problem  and  ifep^ir/ replace  as  needed  according  to 
the  m2Uiufacturer's  riaquirements  "^and  standards. 


Suggested  Testing  Activities  And  Resources 

\    ■  - 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
test  and  repair/ rep  lace  trash  compactor  component's. 

b.  Use  resources  provided,  in  the  Instructional  Materials  scfction  on  the 
previo.us  page, 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relatiionships 

b.  Follow  directions  * 

c.  Draw  conclusions 

d.  Interpret  instructions-  '   ^  *  ^ 

e.  Recognize  appropriate  reference  resources 
'               f .  .  Locate  information  in  reference  materials 

\  Problem  Solving  Skills 

'  •        a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause  • 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate'  information  in  reference  materials 

d.  Estimate  oufcomes,  with  or  witftbut  units  or  measurements' 

e.  Draw  conclusions 

f.  Interpret  non-graphic  information 
Communication  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  ai/d  questions 

d.  Use  formal  and  informal  speaking  styles 
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MA-lS    Installing  and  wiring  a  micro- 
wave oven 


Install  and  wire  a  microwave  oven* 


INSTRUCTIONAL  ACtlVITIEg^ 


Provide  Information  On; 
m  ' 

a.  Electrical  safety  % 

b.  Uncrating  and  preparing  the  appliance 

c.  Determining  electrical  requirements 

d.  Using  the  power  formula 

e.  The  National  Electric  Code  (NEC) 

f.  Installation  procedures 

g.  Tools  required 

h.  Operational  checks  ^ 


Provide  Demonstration  On: 

a.    Using  NlSC  to  determine  requirements 
b«    Making  wiring  connections 
c«    Typical  iniitallations 

Provides  Practical  Application  On; 

a«    Determining  size  and  type  of  wire# 
number  oC^  conductors  and  aaperage 
^rating  of  receptacle  for  a  given 


kjlcrowave  oven  ^ 
b*    Installing  and  wiring  unit 
c«    Perfprming  operational  checks 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


Student  Manuals: 


a.    Manufacturer's  manual 
b«    tiix,  Housewiring  Sintplified 
c«    Mullin#  Electrical  Wiring  - 
' Residential 

» 

A/Vs: 


AAVIM,  "Electrical  Wiring"  (ST) 


AAVIM,  Electrical  Wiring.  Unit  305SW 

Tools  and  Equipment: 

a.  Shop  tools  ^  ^ 

b«  Various  wire  sizes  and  receptacles 

c.  Microwave,  oven 

d«  NEC  manual 

e«  Local  codes 

f .  VOM 

g.  .  Ammeter 


ESTIMATED  CLASS  HOURS  2 
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Performance  Objective  (CRM) 


Given^a  microwave  oven  and  necessary  tools  and  equipment,  the  student  will 
determine  correct  wire  specifications  and  install  and  wire  the  ove;i  in 
accordance  with  the  National  Electric  Code  and  local  codes. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability 

to  select  the  appropriate  size  and  type  of  wire,  number  of  conductors, 
and  ampertige  rating  of  receptacle  for  a  given  microwave  oven. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
pr'evious  page. 

c.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  install  a  microwave  oven  and  to  make  the  appropriate  wiring 
connections.  * 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  relevance  of  /data  * 

f .  Recognite  appropriate  reference  resources 

g.  Locate  information  in  riiference  materials 
Math  Skills  \ 

a.  Scientific  and  engineering  notation 

b.  Ratios,  proportions  and  percents 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships  ' 

^^cognize  appropriate  reference  sources  •  , 
Locate  information  in  re^rence  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  information 

f .  .  Interpret  graphic  data 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Cownunl cation  Skills 

a.  Organise  inC^nnation 

b.  Interpret  aural  coanunicationa 

c.  Conqpose  oral  directions  and  questions 
d«    Use  formal  and  informal  speaking  styles 


VII-407 
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tASk  Oft  UNIT  COMWeTEi^igT 


'HA-1&   Troubleshooting  «n4^  repairing 
microwave  ovens       '  "  ^ 


Troubleshoot  and  repair  microwave  ovens  # 


provide  Information  On; 


a.  Microwave  theory 

b«  Oven  con^nents,  niechanlcal  and 
electronic 

c.  M/agnetron  tubes 

d.  Door  locks 
e«  Cabinets 

f.  Cabinet  Interior 

g«  Lighting 

h.  Controls 

1.  Tlmerau  mechanical  and  electronic 

j.  Temperature  probes 

k«  Manu£!i,ct\irer*s  test  equipment 

1 .  Mlcr^rocessors 


Provld>>  Demonstration  On  t 


a.  Testing  microwave  coinponents 

b.  Replacing  «08{)onents 

Provide  Practical  Application  On: 

Testing  and  replacing  microwave  oven 
coinponents 


/ 


INSTRUCTIONAL  MATERIALS 


Te*xtbooks : 


Manufacturer's  manual 


Tools  and  Equipment; 

a.  Microwave  oven 

b.  Microwave  components 

c.  Manufacturer's  test  equipment 

d.  VOM 


ESTIMATED  CLASS  HOURS  4 


ESTIMATED  LAB  HOURS  s 


ERIC 


VII-409 
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EVALUATION  OF  PERFORMANCE 


0 ' 

PiBrformance  Objective  (CRM) 


Given  a  defective  microwave  oven  and  neceyary  tools  and  equipment,  the 
student  will  locate  the  problem  ind  repair  as  needed.    Th^  microwave  «u«t 
?^Uon  according  to  manufacturer's  specification  and  all  work  must  meet 
given  ifequireinents. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  perfonnince  test  to  assess  their  ability  to 
test  and  repaii.  or  replace^ microwave  oven  components* 

b.  V'TECS,  Appliance  Repairer^  Task  Nos.  30,  85,  86,  87,  88,  93 

c.  use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

T.    Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

d.  Interpret  graphic  information 

e.  Interpret  instructions 

f •    Recoonize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation  ■ 

b.  Ratios,  proportions  and  per  cents 

•C.    Fractions  and  decimals  usage  and  conversions 

d.  Whole  number  manipulation 

e.  Interpret  graphic  data 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  without  units  or  measurements 

e.  Draw  conclusions  ^ 

f.  Interpret  non-graphic  information  - 

g.  Interpret  graphic  data 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Comrounication  Skills 

a'.    Organize  information 

b.  Interpret  aural  conmuni cations 

c.  Course  oral  directions  and  qviestions 

d.  Use  formal  and  informal'  speaking  styles 


VII-411 

G30 


TASK  OR  UNIT  COMPETENCY"        '  PeftPOftMANCE  §f  AT^MgRT 


MA-  17    Installing,  wiring  and  plumbing  a 
dishwasher 


Install,  wire  and  plumb  a  dishwasher. 

INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a*    Electrical  safety 
b*    Uncrating  and  preparing  the 
appliance 

Determifting  electrical 
requirements  W 

d.    Using  the  power  formula 

The  National  Electric  Code  (NEC) 

f «    Instantiation  procedures 

g.  Plumbing  procedures 

h.  Tools  required 

i.  Operational  checks 


Provide  Demonstration  On; 

a.  Using  NEC  to  determine  requirements 

b.  Making  wiring  connections 

c.  Typical  installations 

Provide  Practical  Application  On: 


a. 


b. 
c, 
d. 


Oeterming  size  and  type  of  wire, 
number  of  conductors  and 
amperage  rating  of  receptacle 
for  a  given  dishwasher 
Installing  necessary  plumbing 
Installing  wiring 
Performing  operational  checks 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a.  Manufacturer's  ir.anual 

b.  Mullin,  Electrical  Wiring- 
Residential 

c.  Ruel  and  Noite,  Servicin<j 
Electrical  Appliances,  Vol.  2 

A/Vs; 

/uV/lM,   "Elu'Ctricai  Wirui'i'*  (ST) 


Student  Manuals; 

a,  AAVIM,  Electrical  Wiring^ 
Unit  305SW 

b,  Georgia,.  Major  Appliances ^  Unit 
MA-06 


Tools  and  Eq^\iipment; 

d.  Shop  tools 

b.  Various  wire  sizes  and 

receptacles 

L .  Dishwasher 

d.  NEC  manual 

G.  Local  codes 

f.  Plumbing  equipment 

q .  VOM 

L.  Ammeter 


ES  riMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


ERIC 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)^ 


Given  a  dishwasher  and  necessary,  too  s  and  equlpmentr  the  student  will 
determine  correct  wire  specifications  and  install r  wire  and  plumb  the 
*dishwasher  in  accordance  with  the  National  Electrical  Code  and  local  codes, 
visible  water  leaks  are  allowed* 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  select  the  appropriate  size  and  type  of  wire^  number  of  c(#ductors 
and  amperage  rating  of  receptacle  for  a  given  type  of  dishwasher, 

b.  Students  should  perform  an  operational  check  on  the  dishwasher • 

c.  Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

d.  V'TECS,  ^ppliance  Repairerr  Task  No.  3 

e.  Use  rescArces  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^^^.^-.^ 

Reading  Skills 

a.  Follow  directions  «i 

b.  Draw  conclusions 

c.  Interpret  graphic?  information 

d.  Interpret  instructions 

e.  Recognize  r-^levance  of  data 

f.  Pp'^ognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios /  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 
*d.    Whole  number  manipulation 

Problem  Solving  Skills 

a.  ..   Recognize  main  ideas,  de^  \ils,  sequence  of  events,  and  cause 

and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materi=\ls 

d.  Recognize  relevance  of  data 
Interpret  graphic  data 


vii-414  632 


■VALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


Commxinlcation  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formad.  and  informal  speeJcing  styles 


VII-41.5 


ERIC 
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) 


TASK  oRulMiT  Competency  ' 

MA-18    Troubleshooting  and  replacing  . 

dishwasher  water  level  control  and 


KbRFORMANCe  Statement 

Troubleshoot  anai  replace  dishwasher 
level  control  and  door  switches. 


INSTRUCTIONAL  ACTIVITIES" 


Provide  Information  On: 

Provide  Demonstration  On:  « 

a. 

Location  and  description  of 

• 

Testing  the  switches 

switches 

Provide  Practical  Application  On: 

Testing  the  switches 

c. 

Interaction  of  timer  and 

Testing,  removing  and  replacing  the 

switches 

d. 

Electror  ic  components 

water  level  control  switch  and  door 

switch 

INSTRUCTIONAL  MATERIALS 


Textbooks: 

a.    Manufacturer's  manual 

b«     Ruel  and  Nolte,  Servicing 

Electrical  Appliances,  Vol.  2 


Student  Manuals; 

Georgia,  Major  Appliances ,  Unit 
MA-i9 

Tools  and  Equipment: 

a.  VOM  S 

b.  Hand  tools 
c*  Switches 

d.  Dishwasher 

e.  Wiring  schematic 

f.  Manufacturer's  test  equipment 


ERIC 


ESTIMATED  CLASS  HOURS 


3 


ESTIMATED  LAB  HOURS  s 


VII-417 
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I 


EVALUATiON  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  an  automatic  dishwasher  and  necessary  tools  and  equipment,  the  student 
will  test  and  replace^  the  water  level  control  and  door  switch.  Installation 
of  the  parts  must  be  within  manufacturer's  specifications  and  the  machine 
must  operate  ajs  intended  by  the  manufacturer* 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  giveh  a  performance  test  to  assess  their  ability 
to  locate  and  describe  different  types  of  switches. 

b*    Students  should  be  given^  a  performance  test  to  assess  their  ability 
to  test,  remove  and  replace  a  door  switch* 

c.  Georgia,  Electromecheuiical  Instructor  Guide  -  Checkpoints  Information  ^ 

d.  V'TECS,  Appliance  Repairer,  Task  No,  19 

e.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page* 

Reading  Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  relevemce  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios*  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Whole  number  manipulation 

e.  Interpret  graphic  data 
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7 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


'2 


Suggested  Testing  Activities  And  Resources 

Problem  Solving  Skills 

a.  Recognize  main  ideas,  details r  sequence  of  events,  and  caiise 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 
c*    Locate  information  in  reference  materials 
d.    Draw  conclusions 

e«    Interpret  non-graphic  Information 

f «    Recognize  relevance  of  data  * 

g.    Interpret  graphic  data 

Comm\ini cation  Skills 

a-*    Organize  information 

b*    Interpret  aural  commwi cations  ) 

c.  Con^se  oral  directions  and  questions 
d«    Use  formal  and  informal  speaking  styles 
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'  tA§k  OR  UNIT  COMPeTEMgy 

Troubleshooting  and  rtplacing  the 
dishwasher  timer  and  solenoids 


Troubleshoot  and  replace  the  dishwasher 
timer  and  solenoids*  \ 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  Ont  ^ 

a*    Function  of  timer 

b*    Timer  motor 

c*    Timer  contacts 

d*    Testing  the  timer 

e*    Function  and  operation  of 

solenoids 
f *    Solenoids  found  on  dishwashers 
g*    Testing  the  solenoid 
h*    Interaction  of  timer  and 

solenoids  "  " 
i*    Wiring  schematic 
j«    Electronic  timers 


Provide  Demonstration  Ont 

a^  ' Testing  and  replacing  timer 
b*    Testing  and  replacing  solenoids 

Provide  Practical  J^)plication  Om 

Testing r  removing »  and  replacing 
the  timer r  fill  valve  solenoid  and 
dispenser  solenoid (s) 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


a*   ^Manufacturer's  manual 

b*    Ruel  and  Nolte^  Servicing 

Electrical  Appliances »  Vol>  2 


Student  Manuals t 

Georgia r  Major  Appliances,  units 
MA-18,  MA-21,  MA-24 


Tools  ^md  Equipment; 
a*  VOM 

b*    Hand  tools 

c*    Timers  and  solenoids  ^ 

d.  Dishwasher 

e.  'N'ring  schematics 
mhop  manual 

J*    Meuiufacturer*s  test  equipment 


ERIC 


ESTIMATED  CLASS  HOURS  ^  ESTIMATED  LAB  HOURS 


Perfor»nance  Objective  (CRM) 


Given  ai?' automatic  di»hwa»h«r  and  necessary  tools  and  equipment , 'the  student 
will  test  and  replace  the  timer  and  fill  valve  solenoid  and  dispenser  solenoid. 
Useability  of  timer  and  solenoid  must  be  vdthin  manufacturer's  specifications 
and  the  machine  must  operate  as  intended  by  the  manufacturer. 


Suggested  Testing  Activities  And' Resources 

a.    Students  should  be  given  a  written  test  to  assess  their  knowledge 
regarding  the  function  and  interaction  of  the  timer  and  solenoids. 

Students  should  be  given  a  performanqe  test  to  assess  their  ability 
to  wife  a  schematic* 

Students  should  be  given  a  performance  test  to  assess  their  ability 
to  troubleshoot  an  electronic  timer. 

d*    Georgia,    ElectroroechaniQal  Instructor  Guide  -  Checkpoints  Information 

e.  V'TECS,  Appliance  Repairer,  Task  No.  45 

f .  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
prevloi^  page. 

Reading  Skills 

a*  Follow  directions 

b»  Draw  conclusions 

c»  Interpret  graphic  information 

d«  Recognize  relevance  of  data 

e.  Recognize  appropriate  reference  resources 

f »  Locate  information  in  reference  materials 

Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios r  proportions  and  percents 

c*  Fractions  ax^d-^ecimals  usage  and  conversions 

d.  Whole  number  mahipulation 

e.  "^nterpret  graphic  data 


EVALUATION  OF  PERFORMANCE 
Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solvlnq  Skills 

a»    Recognli^  main  Ideas;  det2dl8#  sequence  of  events ,  and  cause 

and  effect  relationships 
b*    Recognize  appropriate  reference  sources 
»  c.    Locate  information  in  reference  materials 
d*    Draw  conclusions 

e.    Interpret  non-graphic  information'  ^ 
f »    Recpgnize  relevance  of  data 
g*    Interpret  graphic  data 
Communication  Skills 

a.  Con^se  sentences 

b.  Organize  information 

c.  Write  paragraphs 

d*    Interpret  aural  communications 

e*    Compose  oral  directions  and  questions 

f  •    Use  formal  and  informal  speaking  styles 


erJc 
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MA*20   Troublaahooting  and  replacing  the 
dlshwaaher  motor  and  relay 


PeRFORMANfte  STATEMENT  ' 


Troubl««hoot  and  r«piac«  the  dlshwaaher 
aotor  and  relay. 


iNSTRtlCTIONAL  ACTIVITIES 


Ldfi^ni 


Provide  Inforroatlon  On; 

a*    Operation  of  relay 
b*    Purpose  of  relay 
c*    Interac\Lon  of  timer,  motor 

amd  rail 
d.    Motor  clkssification 
6«    Testing  the  motor 


Provide  Demonstrjition  Ont 

Testing  the  motor  and  relay 

Provide  PracticajL  tepli cation  Oni 

Teeting,  removing ,  and  replacing 
the  motor  and  rejLay 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a*    Manufacturer's  manual 

b*    Ruel  and  Nolte,  Servicing 

Electrical  Appliancegr  Vol*  2 


Student  Manuals: 


Georgia #  Major  Atpliances^  Unit 
MA-21  ^' 


Tools  and  Equipment  t 

a.  VOM 

b*  Hand  tools 

c«  Motor  and  relay 

d«  Dishwasher 

e*  Wiring  schematic 

f *  Shop  manual 

g«  Manufacturer's  test  equipment 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOU 


VII-425  6  10 


Performance  Objective  (CRM) 


Given  an  autMsatic  dishwasher  and  necessary  tools  and  equipfoent,  the 
student  will  test  and  replace  the  motor  and  relay.    Installation  of  the  parts 
must  he  within  the  manufacturer's  specifications  and  the  machine  miuft  operate 
as  intended  by  the  manufacturer. 


Suggested  Testing  Activities  And  Resources 

a.  students  should  be  given  a  written  test  to  assess  their  knowledge 
dagarding  (1)  the  purpose  and  operation  of  the  motor  and  relay  and 

yC2)  the  interaction  uf  the  timer#  iiotor  and  relay. 

b.  Students  should  perform  an  operational  check  of  the  replaced  motor 
and  relay.  *  ' 

c.  Georgia,  Electromechanical  Insjtrrtictor  GUlde  -  Checkpoints  Information 

d.  V'TECS,  Appliance  Repair^r»  Task  No.  27  < 

e.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  * 

Reading' Skills  < 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e«    Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios,  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Wliole  number  manipulation 

e.  Interpret  graphic  data 
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Performance  Objective  (CRM) 


,/ 


Suggested  Testing  Activities  And  Resources 


Problem  Solving  Skills 

a.  Recognize  main  ideas ^  details ^  sequence  of  events »  and  cause 
and  effect  relationships  d 

b.  Recognize  appropriate  reference,  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  information 
f  •    Recognise  rerlevance  of  data 

g.    Interpret  graphic  data 
Coimnuni cation  Skills 

a.  Conf>ose  sentences 

b.  Organist  information 

c.  Write  paragraphs  '  ^ 

d.  Interpret  aural  convnuni  cations 

e.  Course  oral  directions  and  questions 

f.  Use  formal  and  informal  speaking  styles 


4 
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YASk  Oft  UNIT  CaMPeTENCy^        HSRPOftMAMeg  STATgMgKiT 


MA-21    Troubleshooting  And  rttplaolhg  or 

repairing  the  dlshWashar  drain  pump 


Troublaahoot  and  replace  or  repair  the 
dishwasher  drain  pump. 


V 


iSTRUCTiONAL  ACTIVITIES 


Provide  Information  Ont 

a.    Location  and  description  of  drain 
pump 

b*    Types  of  pumps 

c.  Testing  the  pump  for  proper  operation 

d.  Removing  and  replacing  pump 


Pirovlde  Demonstration  On: 

Testlx:^,  removing  and  replacing  drain 
pump  ^ 

Prqvlde  Practical  Application  Ont 


Testing,  removing  and  replacUng  drain 
pump 


INSTRUCTIONAL  ^ATERIALS 


Textbooks : 


4.    Manufacturer's  manual 

b.    Ruel  and  Nolte,  Servicing 

Electrical  Appliances,  Vol,  2 


Student  Manuals: 

Georgia,  Major  Appliances,  Unit 
MA-23 

Tools  and  Equipment; 

a.  VOM 

b.  Hand  tools 
c«  Drain  pumps 
d«  Dishwasher 

e.    Wiring  schematic 

f*    Shop  manual  ( 

g.    Manufacturer's  test  equipment 


ERIC 


ESTIMATED  CLASS  HOURS  ^ 


1  ci= 
VII-429 


ESTIMATED  LAB  HOURS  ^ 


613 


Performance  Objective  (CRNil)\, 

Oiven  an  automatic  dishwasher  and  necessary  tools  and  equipment,  the  student 
will  test  amd  replace  the  drain  pump*    Installation  of  the  parts  must  be 
within  the  manufacturer's  specifications  and  the  machine  must  operate  as 
intended  by  tha  manufacturer. 


Suggested  Testing  Activities  And  Resources 

a*    Students  should  be  given  a  performance  test  to  assess  their  ability 
to  identify  types  of  pumps. 

b.  Students  should  perform  an  operational  chjeck  of  the  replaced  drain 
pun^* 

c.  Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  information 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previoxas  page. 

Reading  Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  appropriate  reference  resources 

f .  Locate  information  in  reference  iraterials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Interpret  graphic  data 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognise  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  information 

f.  Interpret  graphic  data 
Communication  Skills 

a.  Organize  information 

b.  Interprat  aural  conanuni cations 

c.  Compose  oral  directions  and  'Sections 

d.  Use  formal  and  informal  speakm-j  styles 


VI1^430 
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\  ■ 


'  TASK  OR  UNIT  CQMPETEivrCY 

MA- 2 2    Troubleshooting/replacing  the  dish- 
washer heating  element  and  thermostat 


'  PfeRP6ftMANC£  StATEMeNT 

TroubIeshcx>t  and  replace  the  dishwasher 
heating  element  and  thermostat. 


INSTRUCTIONAL  .  CTIVITIES 


Provide  Information  On; 

a.  Location  and  description  of  heating 
element  and  thermostat 

b.  Testing  the  heating  element  and 
thermostat 

c.  Interaction  of  the  time*;,  thermostat 
and  heating  element 


Provide  Demonstration  On: 

Testing  heating  element  and  thermostat 

Provide  Practical  Application  On: 

Testing,  removing  and  replacing  heating 
element  and  thermostat 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


Student  Manuals: 


a*     Manufacturer's  ranual 

b.     Ru<3l  and  Nolte,  Sexvicing 

Electrical  Appliances,  Vol>  2 


Georgia,  Major  Appliances »  Unit 
MA- 20 

Tools  and  Equipment; 


a« 

c . 
'd. 
e . 
f . 


VOM 

Hand  tools 

Eleinents  and  thermostats 
Dishwasher 
Wiring  schematic 
Shop  manual 

Manufacturer's  test  equipment 


C 


ESTIMATED  CLASS  HOURS   -  ESTIMATED  LAB  HOURS  ^ 
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Q  VIl-431 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  an  automatic  dishwasher  emd  necessary  tools  and  equipment,  the  student 
will  test  and  replace  heating  element  and  thermostat.    Installation  of  the 
parts  must  be  within  manufacturer's  specifications  ^md  th«a  machine  must 
operate  as  intended  by  the  maJiufactuver « 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
regarding  the  timer#  thermostat  and  heating  element. 

b.  Students  should  perform  an  operational  check  of  the  heating  element  and 
thermostat « 

c.  •Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

V'TECSr  Appliance  Repairer,  Task  Nos.  20,  40 

e.     Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 

Reading  Skills 

a*     Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  appropriate  reference  resources 

f.  Locate  information  in  referent  materials 
Math  'Skills 

d.     Scientific  and  engineering  notation 
b.     Interpret  graphic  data 
Problem  Solving  Skills 

a«    Recognize  m^u.n  4deas,  details,  sequence  of  events,  ani  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  ^ocate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  informatic  . 

f.  Interpret  graphic  data 


VII-432 


616 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Conwiunication  Skills 
Con^se  sentences 

b.  Organize  information  >,^^ 

c.  Write  paragraphs 

d.  Interpret  aural  commtuii cations  ^ 
e*    Compose  oral  directions  and  qxiestions 

£.    Use  formal  and  informal  speaking  styles 
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^TASK  OR  UNIT  CQMPfeTEgCT" 

MA- -^3    Troubleshooting  and  replacing 
dishwasher  automatic  dispenser 


Troubleshoot  and  replace  the  dishwasher 
automatic  dispenser. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  Om 

a.  Operation  (bi-metal  or  linkage) 

b.  Purpose  of  timed  dispensing 

c.  Interdv:tion  of  timer  and  dispenser 


Provide  Demonstration  On; 

Testing  the  dispenser  operation 

Provide  Practical^ Application  On : 

Testing,  removing  and  replacing  the 
soap  and  wetting  agent- dispenser 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 


a.  Manufacturer's  manual 

b.  Huel  and.Nolte,  Servicing 
Electrical  Appliances/  Vol>  > 


Student  Manuals; 

Georgia,  Major  Appliances,  Unit 
MA--i^ 

Tools  and  Equipment; 
a,  VOM 

b»     Hand  tools 

c.  Dispensers 

d.  Dishwasher 

e.  Wiring  schematic 

f .  Shop  manual 

g.  Manufacturer's  test  equipment 


ERLC 


ESTIMATED  CLASS  HOURS 


c 
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ESTIMATED  LAB  HOURS  a 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  an  automatic  dishwasher  and  necessary  tobls  and  equipment,  the  student 
will  test  and  replace  the  soap  and  wetting  agent  dispensers •  Installation 
of  parts  must  be  within  manufacturer ' s  specifications  and  the  machine  mu3t 
operate  as  intended  by  the  manufacturer,  ^i^j^ 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge  of  the 
purpose  of  timed  dispensing. 

b.  Students  should  be  given  a  performance  test  to  assess  their^ ability  to 
explain  the  operation  of  a  dishwasher  automatic  dispenser. 

c.  V'TECS,  Appliance  Repairer,  Task  No,  59  , 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Readj  ng  Skills 

a.  Follow  directions 

b.  Draw  concluclons 

c.  Interi^ret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  appropriate  reference  resources 

f.  Locate  information  in  reference  materials 
Math  Skills 

a.    Scientific  and  engineering  notation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

f.     Interpret  non-graphic  information 
f.     Interpret  graphic  data 
Communication  Ski  lis  ^ 

a.  Compose  sentences 

b.  Organize  information 

c.  Write  paraqraphs 

d.  Interpret  aural  communications 

e.  Comi>o<3e  oral  directions  ind  questions 

f.  Use  formal  and  informal  speaking  55tyles 


VII-436 
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"  TASK  OR  ipTt:6MpeTeKICY 

Installing  and  wiring  an  electric 
range,  surface  unit  or  wall  oven 


Install  a 
surface 


un 


wire  an  electric  range, 
St  or  wall  oven , 


INSTRUCTiONAL  ACTIVITIES 


Provide  Information  On? 

a.  Electrical  safety 

b.  Uncrating  and  preparing  the 
appliance 

c.  Detormining  electrical  requirements 

d.  Using  the  power  formula 

e.  The  National  Electric  Code  (NBC) 
Installation  procedures 

g.  Tools  required 

h.  Operational  checks 


Provide  Demonstration  On:  ' 

a.    Using  NEC  to  determine  requirements 

b*    Making  wiring  connections 

c.    Typical  installations  * 

Provide  Practical  Application  Qn: 


a. 


b. 


Determining  size  and  type  of  wire, 
number  of  con^iuctors  and  amperage 
rating  of  rer«»ptacle  for  a  given 
electric  ra^.gi*,  surface  unit  or  wail 
oven 

Installing  a  range  pigtail 
Making  operational  checks 


INSTRUCTIONAL  MATERIALS 


Textbooks; 


a.  Alerich,  Electrical  Construction 
Wiring  ' 

b.  Manufacturer's  manual 

c-  Mullin,  Electrical  Wirinc;r  - 

Residential 
d.     Rual  and  Nolte,  Servicing 

Electrical  Appliances,  Vol.  2 


Tools  apd  Equipment; 
a*    Shop  tools 

b.  Various  wire  sizes  and  Receptacles 
c«  Appliances 

d.  NEC 

e.  Local  codes 


A/Vs  : 


Georgia,   "Installing  Electric 
Range"  (ST);   "Transporting  Major 
Appliances"  (GT) 
AAVIM,   "Electrical  Wiring"  (ST) 


ESTIMATED  CLASS  HOURS  ESTIMATED  LAB  ftoURS  lo 
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Performance  Objective  (CRM) 

Given  an  electric  range  surface  unit  or  wall  oven  and  necessary  tools  and 
equipment #  the  student  will  determine  correct  wire  specifications  and 
install  and  wire  in  accordance  with  the  NEC  and  local  codes* 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  performance  test  to  assess  their  abifity  to 
determine  the  electrical  requirement^^ for  a  given  electric  range, 
surface  unit  or  wall  even* 

b-    Georgia,  Electromechanical  Instructor  Guide  ■  Checkpoints  Information 
c.    V*T£CS,  Appliance  Repairer,  Task  Nos*  4  and  5 
d«    NEC  manual 

e-    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 


Reading  Skills 

a*    Follow  directions 

b.  Draw  conclusions 

c.  Interpret  grapW.c  information 

d.  Interpret  instructions 

e«  Recognize  appropriater  reference  resources 
f.  Locate  information  in  reference  materials 
Math  Skills 

a.    Scientific  and  engineering  notation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d*    Draw  conclusions  i 

e.  Interpret  non-graphic  information 

f.  Interpret  graphic  data 
Congnunication  Skills 

a.    Organize  information 

Interpret  aural  communications 

c.  ^Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speakira  styles 

VII-438.  Q.^^  J 


TASK  OR  UNIT  e<!»MPeTEM6Y  '  t^bRFOflMAt^Cg  STATPMPKlt  ' 


MA-25    Troubleshooting  and  replacing  sur- 
face  unit  and  oven  heating  elements 


Troubleshoot  and  replace  surface  unit 
tod  oven  heating  elements*  ^ 


Provide  Information: 

a.    Safety  precautions 

Element  description  and  function 

c.  Testing  the  elements 

d.  Removal  procedures 
e«    Tool  list 


instructiSnal  activities 


Provide  Demonstration  On: 

a.  Testing  the  element 

b.  Removing  the  element 

Provide  Practical  Application  On: 


a.  Testing  all  surface  unit  elements 

b.  Testing  oven  unit  element 

c.  Replacing  itay  defective  elements, 
found  \ 


INSTiRUCTIQNAL  MATERIALS 


Textbooks : 

a .  Manufacturer ' s^  manual 

b,  Ruel  and  Nolte,  Servicing 
Electrical  Appliances >  VoO.^  1 

A/Vs; 

Georgia,  "Test  and  Replace  a  Surface  Unit 
Element"  (ST) 


Student  Manuals: 

Georgia,  Major  Appliances i  Units 
MA-26,  MA-28 

Tools  and  Equipment; 

a.  VOM 

b.  Several  different  styles  and  types 
of  elements 

c .  Shop  manual  * 
d»    Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS'  ^  .  ESTIMATEFlAB  HOURS  6  \ 
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N :  .  EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


ERIC 


Given  an  electric  range  and  necessary  tools  and  equlj^nti  the  student  will 
test  each  elenant  and  record  the  Information.    All  defective  elements  must  be 
identified.    The  defective  element  must  be  replaced  to  conform  with  m 
manufacturer's  specifications* 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  tu  aBSS^s  their  ability  to 
follow  correct  and  safe  procedures  for  removing  a  defective  heating 
element* 

b.  Georgia#  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

c.  V'TECS*  Appliance  Repairer #  Task  No^  46 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^ 

Reading  Skills  ^  ^ 

Recognise  main  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

<J.    Interpret  instructions 

e.  Recognise  relevance  of  data 

f.  Recognise  appropriate  reference  resources 

g.  Locate  information  in  reference  matetrials 
Math  Skills 

a"I    Ratios ,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 

d.  Algebra 

Problem  Solving  Skills 
.  a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
emd  effect  relationships 

b.  Recognise  appropriate  reference  sources  ^ 

c.  Locate  information  in  reference  materials 

d.  Draw  conclualons 
Cx  .amuni cation  Skills 

a.  Organise  information 

b.  Interpret  aural  communications 

c.  Conf>ose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 

VII-440' 


TASK  OR  UNIT  COMPETEKICy""  PERFORMANCE  STATEmIRT 


Troubleshooting  and  replacing 
surface  tini't  and  oven  temperature 
control  Bwitchea  and  thennostats 


Troubleshoot  and  replace  surface  unit  and 
oven  teinperature  control  switches  and 
thenno8tAts> 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On;  * 

a«  Safety  precautions 

b.  Thermostat  function 

c.  Switch  function 

d.  Types  of  switches 

e.  Electrical  connections 

f .  Tools 

q.  Adjusting  oven  thermostats 


Provide  Demonstratioqf  Ont 

a.  ?^lectricAl  connections 

b.  Testing  procedures 

Provide  Practical  Application  On: 

a.  Testing  all  surface  unit  switches 
and  thermostats  if  used 

b.  Testing  oven  ^ntrol  switches  and 
thermos  €iit 

c.  Adjusting  an  oven  thermosjbat 


INSTRUCTIONAL  MATERIALS 


Textbooks: 

a.  Manufacturer's  manual 

b.  Ruel  and  Nolte,  Servicing  Electrical 
Appliances »  Vol>  1 


Student  Manuals: 

Georgia,  Major  Appliaiicesi  Units 
MA-27#  MA-29 

Tools  and  Equipment: 

a.  Shop  tools 

b.  Assortment  of  switches  and 
thermostats 

c*  VOM 

d.  Thermometer 

e'.    Manufacturer's  test  equipment 


ESTIMATED  CLASS  HOURS  ^ 


ESTIMATED  LAB  HOURS  8 
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Performance  Objective  (CRM) 

GiveXan  electric  range  and  necessary  tools  and  equpiment,  the  student  will  test 
each  switch  and* the  oven  thermostat  and  record  the  information.    All  defective 
switches  and  thermostats  must  be  identified,    Thd  defective  switch  and/or 
thermostat  must  be  replaced  to  coii^ow^^  specifications. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
select  the  appropriate  switches  and  thermostat  for  a  given  range, 

b.  Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

c.  V'TECSf  Appliance  Repairer,  Task  Nos,  H^*^^*  15, .^i^,  20  and  23, 

d.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page, 

Reading  Skills  w 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  ^  Whole  number  manipulation 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 
c»    Locate  information  in  reference  materials 

d.  Draw  conclusions  # 
CoHinuni cation  Skills 

a.    Oxganxze  information 
•  b.    Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 
d*    Use  formal  and  informal  speaking  styles 


VII-442. 
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TASK  OR  UNIT  COMPETENCT^  PeftP6ftMAMCE  STAlgMgNf 


MA*27    Troubleshooting  and  replacing  the 
electric  oven  timer 


Tjrouble shoot  and  replace  th6  electric 
oven  timer* 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On; 

a.  Safety  precautions 

b«  Timer  function 

c«  Purpose  bf  service  timer 

d.  Type^of  timers  >  ^ 

e.  Checking  contact  points 
f«  Tools  needed 


Provide  Demonstration  On: 

a.    Che^Jcing  contact  points 
testing  procedures 

Provide  Practical  Application  On: 

Testing  and  replacing  the  timer 


-ic  


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a«    Manufacturer's  manual 
b.     Ruel  and  Nolte,  Servicing  Electrical 
Appliance 3 #  Vol.  1 


Student  Manuals; 

Georgia,  Major  Appliances i  Unit 
MA-30 

Tools  and  Equipment; 

a.  Shop  tools 

b.  Assortment  of  timers 
^  c.  VoM 

d.    Manufacturer's  test  equipment 


ERIC 
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EVAL4MTI0N  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  an  electric  range  with  defective  timer  and  neoeesary  tools  and  equipment r 
the  student  will  teiTt  the  timer  and  record  the  infonnatlon.    The  timer  must  be 
replaced  to  conform  with  manufacturer's  specifications.    All  recorded 
Information  must  be  equal  to  known  values. 


ERLC 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  perfonn«uice  test  to  assess  their  ability  to 
check  the  contact  points. 

b.  Students  should  perform  an  opperatlonal  ch&ck.  of  the  replaced  timer. 

c.  Georgia  f  Electromechanical  Instructor  Gxilde  -  .Che'fckpolnts  .Information 

d.  V*TECS^  Appliance  Repairer »  Task  Nos.  14  and  21 

e.  Use  resources  provided  In  the  Instructional  Matei^lals  section  on  the 
previous  page.  •  ^ 


\ 


Reading  Skills 

a.  Recognize  main  ideas «r  details^  sequence  of  events  and  cause  and 
effect  zelationships  ^ 

b.  Follow  directions 

c.  Draw  conclxisions  * 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f«  Recognize  appropriate  reference  resources 
g.  Locate  information  in  referet)ce  na^torials 
Math  Skills 

a.  Ratios r  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  nimiber  mwipulation 

Problem  Solving  Skills  < 

a.  Recognize  main  ideas ,  details^  sequence  of  events i  and  cause 
axx^  effect  relationships 

Recognize  appropriate  reference  sources 
C.0  Locate  informc^tion  in  reference  materials 

d.  Draw  conclusions 
Conimuni cation  Skills 

a«    Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCY 


MA-28    Installing  and  wiring  a  cook  top 
and  vent 


C 


PERFORMANCE  StATEMfeNT 


Install  and  wire  a  cook  top  and  vent. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


Provide  Lenonstration  On: 


'7voes  of  cook  tops  (standard, 

a. 

Using  NEC  to  determine  requirements 

c<  '  amib) 

b. 

Making  wiring  connections 

b. 

El<:>ctrical  safety 

c. 

T/r icMl  installations 

c. 

Uncrating  and  preparing  the 

<^np^iance 

Pro 

vid'j  Pr  :  :tical  Application  On:  *' 

d. 

O'termining  electrical  requiremencs 

e. 

Using  the  power  formula 

a; 

Installing  cook  top  and  vent 

f. 

The  National  Electric  Code  (NEC^ 

b. 

Dotemining  size  and  type  of  wire* 

g* 

Installation  procedures 

number  of  conductors  and  amperage 

h. 

Tools  required 

rating  of  receptacle  for  a  given 

i« 

Operational  checks 

cook-  top 

Making  operational  checks 

INSTRUCTIONAL  MATERIALS 


Text  books: 


Stud<»nt  M.inudls: 


a      Alerich ,  Elt^ctrical  Construction 
Wiring 

b.  Manufacturer's  manual 

c.  Mulliiw  ElectrjLcal  Wiring-* 
Hesi  dential 

d.  Ruel  and  Kolte,  Sorvlcing  Electrical 
Aipliano^s,  _  Vo^K  ^  2 

A/Vs ; 

a.  Georgia,  " Irr '.allinq  Surfact?  I'nit 
and  Hood"  (ST) 

b.  AAVIM,   "Electrical  Wxrinq"  ,3:> 


a .  AAV IM ,  electrical  Wiring, 

b.  Georgia,  Major  Appliances »  Unit 

Tools  and  r^uiprnt^nt: 

a.  3\\o\  tools 

b.  Vari«  u:i  wiro  lUzes  and  receptacles 

A:  1  : : 
.     !:r.     rr.anu  i  1 
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ESTIMATED  LAB  HOUhi  ^ 


ERIC 


VI 1-4  4!) 


653 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM)  ^ 

Given  an  electric' cook  top,  vent  and  a  prepared  counter  surface  and  necessary 
tools  and  equipment,  the  student  wAU  determine  correct  wire  specifications 
and  install  and  wire  the  units  in  ,^cccrdance  with  the  National  Electric  Code 
and  local  codes. 


Suggested  Testing  Activities  And  Resources 

a     Students  should  be  given  a  performance  test  to  assess  their^ility  to 
•    select  the  appropriate  size  and  type  of  wire,  "^f ""f;;f  ^^^I 
amperage  rating  of  receptacle  for  a  given  type  of  cook  top  and  vent. 

b.  students  should  perfonr.  an  operational  check  of  the  cook  top  and  vent. 

c.  Georgia.  Electromechanical  Instructor  Guide  -  Checkpoincs  Information 

d.  use  resources  provided  in  the  Instructional  Materials  section  *n  the 
previous  page. 

R<^ading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  evf^nts  and  cause 
and  effect  relationships 

b.  Fol.Uw  directions 

c.  Draw  conclusions 

Interpi-'et  graphic  information 

e.  Intei.,.ret  instructions  * 

f .  Recognize  releva*  ^e  of  data 

q.  Recognize  approp  tate  reference  resources 
h.  Locate  information  in  reference  materials 
Math  Skills 

d.  Ratios #  proportions  and  percents  J 
L.     Fractions  and  decimals  usage  ai     conversions  »u 

c.  Whole  number  manipulation 

d.  Algebra 

e.  Squares  and  square  roo^s 
Problem  Solving  Skills 

a.  Recognise  mam  ideas,  details,  soquon^-o  of  t^vents,  and  cause 
and  effect  relationshirs 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  coiiclusLons 

I?,     Interj^ret  ".raphic  dvita 
(continued  on  next  page) 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  Skills 

a-    Organize  information 

b.  Interpret  aural  communications 

c.  Compose  Oral  directions  and  questions 

d.  Use  formal  and  informal  speeiking  styles 


9> 
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[  TASK  OR  UNIT  COMPETINCY 

MA-29    Troubleshooting  cer2unic  or 
conventional  cook  tops 


PERFORMANCE  STATEMENT" 

Troubleshoot  a  ceramic  or  a  conventional 
cook  top. 


INSTRUCTIONAL  ACTIVITIES 


Prerequisite  Task; 
MA-01 

Provide  Irtfortnation  On: 

a.    Characteristics  of  cerauiiic  cook 
tops 

Comparison  of  ceramic  to  conventional 

heating  element 
c«    Heating  elements 
.  d,    Te.iiperature  control  * 
e*    Tasting  precai'tions 
f,    Removing  and  reinstalling 


Provide  Demopstration  On; 

a,  Hemoving  and  replacing  ceramic  or 
conventional  cook  top 

b.  Testing  and  replacing  heiting 
elements 

Provide  Practical'  Application  On: 

Testing,  removing  and  replacing  a 
cereunic  or  a  conventional  cook  top 


c: 
c 


INSTRUCTIONAL  MATERIALS 


3  * 


Textbooks : 

Manufacturer's  manual 


Tools  and  Equipment: 

a.  Range  with  ceramic  gr  conventional 
cook  top 

b.  £>uiit  in  cook  top 

c.  Test  equipment 

d.  Hand  tools 

e.  Manufacturer 'a  nest  equipment 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  a  ceramic  or  a  conventional  cook  top  with  .a  faulty  heating  element  and 
necessary  tools  and  equipment,  the  student  will  locate  the  problem  and  repair 
it.    The  cook  top  must  operate  within  the  manufacturer's  specifications.  All 
work  must  conform  to  given  requirements. 


Suggested  Testing  Activities  An-^  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
test  and  repair  or  replace  a  defective  cook  top. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page* 

Reading  Skills  ^  ■  j 

T.    Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 

relationships  ^ 

b.  Follow  directions 

c.  Draw  conclusions 

'  Interpret  instructions 

e.  Recognize  relevance  of  data 

f.  Recorrnize  appropriate  reference  resources 

g.  LO'     «  inforraation  in  ref^ence  materials 

Math       J^ls.  * 

a.  FL-^ics,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  cr^nversions 

c.  Whole  number  manipulation  ^ 
Problem  Solving  Skills  ^     irr  4. 
~ — Recognize  main  ideas,  details,  sequence  of  events,  and  cause  and  effect 

relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 
Communication  Skills 

a.    Organize  information 

Interpret  aural  coiimun  icat  ions 

c.  Compose  oral  directions  and  questions 

d.  Use  fonnal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCY 

MA- 30    Identifying  and  describing  the 

function  of  the  refrigeration 
 components 


*nce  statement 


Identify  and  describe  the  function  of 
the  refrigeration  components.  * 


INSTRUCTIONAL  ACTIVITIES 


Prerec^uisite  Tasks: 
RF-01  through  RF-16 
Provide  Information  On: 

a.  Compressor  (reciprocal  and  rotary) 

b.  Oxl-cooler 

c.  Di5»charge  line 

d.  Condenser  (forced  air  and  static) 

e.  Liquid  line 

f.  Filter-dryer 

g.  Metering  device 

h.  Evaporator  (shelly  tin,  shelf) 

i.  Suction  line 

5 .  Freezers  (chest  and  upright) 

k.  Refrigerators 

1.  Ice  makers 


Rfovide  Demonstration  On; 

a«    Identifying  coroponentd  on  refrig- 
erators and  freezers 
b.    Describing  function  of  each  component 

Provide  Practical  Application  On: 

Identifying  various  refrigerator  an^ 
freezer  components 


INSTRUCTIONAL  MATERIALS 


Textbooks : 


Student  Manuals: 


Prentice-Hallr  Refrigeration  and  Air 
Conditioning 

A/Vs: 

,  Georqid,  "Understanding  Basic 
Operation"  (ST) 


A.    Georgia^  Refrigeration r  unit 
REF-33 

b.    MAVCC,  Atr  Conditioning  and 
Refrigeration f  Book  Two 

Tools  and  Kquipment: 

a.  All  badic  refrigeration  components 

b.  Refrigeration  cut-a-way 

c.  Charts  and  diagrams  of  system 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  refrigerator  or  freezer,  the  student  will  identify  all  refrigeration 
components  with  100%  accuracy. 


c 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  'test  to  assess  their  knowledge  of 
the  basic  refrigeration'  components  by  writing  the  description  and 
function  of  each  componeiit. 

b.  MAVCC,  Air  Conditioning  and  Refrigeration,  Teacher  Edition,  Book  Two, 

c.  / Georgia,  Electroitechanical  Instructor  Guide-  Checkpoints  Information 

d.  Use  resources  provided  in  the  Instructional  Material,  section  on  the 
previous  page. 

* 

Reading  Skills 

a*     Recognize  main  ideas,  details,  sequence  of  '^ventF  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

d.  Interpret  instn^cticns 

e.  Recognize  relev^mce  of  data 

f.  recognize  appropriate  refer -^nce  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a"]     Ratios/  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

17    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 
Communication  Skills 

a.  Organize  information  • 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questic^ns 

d.  Use  formal  and  informal  speaking  *:yles 

VII-452 
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TASK  OR  UNIT  COMPETENi^ 

MA* 31    Installing  and  vrlrlng  a 

refrigerati  r  and/or  freezer 


PERFORMANCE  STATEMENT 

Install  and  Wire  a  refrigerator  and/or 
freezer. 


INSTRUCTIONAL  ACTIVITIES 


Prerequisito  tasks; 
PF-33  and  RF-34 
Provide  Information  On; 

a.  Electrical  safety 

b.  Uncrating  and  prepeucing  the 
appliance 

c*  Determining  electrical  requirements 

d.  Using  the  power  formula 

e.  The  National  Electric  Code  (NEC) 

f .  Installation  procedures 
g*  Tools  required 

h.  Operational  checks 

h*  Ice  maker  options 


Provide  Demonstration  On: 

a*    Using  NEC  to  determine  reqxiirements 
b.    Making  wiling  connections 
c«    Typical  installations 

Provide  Practical  Application  On; 


a* 


b. 
c* 
d. 


Determining  size  and  type  of  wire# 
number  of  conductors  and  amperage 
rating  of  receptacle  for  a  given 
refrigerator  or  freezer 
Installing  and  wiring  appliances 
Leveling  appliances 
Performing  operational  checks 


INSTRUCTIONAL  MATERIALS 


Text^  -  ^ks : 


Student  Manuals: 


a«    Manufacturer's  manual 
b.    Mullin,  Electrical  Wiring- 
Residential 

A/VS; 


a,  AAVIM,  "Elactrical  Wiring"  (ST) 

b.  Georgia,  "Transporting  Major 
Appliances" "(ST) 


a.    AAVIM#  Electrical  Wiring, 

Unit  305SW 
b*    Georgia ^  Major  Appliances,  Units 

MA-08,  MA-09 

Tools  and  Equipments 

a.  Shop  tools 

b.  Various  wire  sizes  and  receptacles 

c.  Refrigerator 

d.  NEC  manual 

e.  Local  codes 
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Performance  Objective  (CRM) 


Given  a  refrigerator  and  necessary  tools  and  equipment,  the  student  will 
determine  correct  wire  specifications  and  install  and  wire  the  refrigerator 
in  accordance  with  the  National  Electric  Code  and  local  codes. 


Suggested  Testing  Activities  And  Resources 

a     Students  should  be  given  a  performance  test  to  assess  their  ability  to 
'  '  select  the  appropriate  size  and  type  of  wire,  number  of  conductors  and 
amperage  rating  of  receptacle  for  a  given  type  of  refrigerator  and/or 
freezer* 

b.  Students  should  per%orm  an  operational  che  x  of  the  refrigerator  and/or 
freezer* 

c.  Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

d.  V'TECS,  Appliance  Repairer,  Task  No.  2 

e.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^ 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

d.  Interpret  graphic  information 

e.  Interpret  instructions 

g.  Recognize  relevance  of  data 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 


Rati  OS  J  proportions  and  percents 
b^     rractxOik^  and  decimals  usage  and  conversions 

c.  v/hol^^  number  manipulation 

d.  Algebra 

e.  Squares  and  square  roots 


VII-454 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Problem  Solving  Skills 

a.  Recognize  main  Ideas,  details #  sequence  of  events,  and  cause 
and  effect  relationships 

b.  Recognise  appropriate  reference  soiurces 
Locate  Information  In  reference  materials 

d«    Draw  conclusions 

e.    Interpr3t  graphic  data  ' 
Communication  Skills 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  Informal  speaking  styles 


VII-455 


TASK  OR  UNlT  CulMpeTgRCY 

MA*3;^    Troubleshooting  and  replacing 
refrigeration  components 


Troubleshoot  and  replace  refrigeration 
components . 


INSTRUCTIONAL  ACTIVITIES 


Prerequisite  Tasks; 

m 

RF-01  through  RF-16 

Provide  Information  Qns 

a.  Frost  patterns 

b*  Restrictions 

c.  Low  refrigerant  (leaks) 

d.  Recording  temperatures 
e*  High  pressures 

f *  Low  pressures 

9«  Air  leaks  (door  gasket) 

h.  Moisture  contamination 

1*  Thermostat  problems 

j .  Compressor  electrical  failure 

k.  Compressor  mechanical  failure 

I*  Testing  compressor  motor 


Provide  Demonstxation  Qn: 

Locating  a  kno%m  problem  in  a  refrigerator 
or  freezer  refrigeration  cycle 

Provide  Practical  Application  On: 

Locating  the  cause  of  a  refrigeration 
failure  on  em  operable  refrigerator/ 
freezer  with  known  condi^tion 


"  INSTRUCTIONAL  MATERIALS 


Textbooks : 

a«    Althouse,  Turnquist  and  Bracciano, 
Modern  Refrigeration  and  Air 
Conditioning 

b.  Doolin,  Dc>olin's  Troubleshooter '  s 
Bible 

c.  Manufacturer's  manual 

A/V3;  \ 

Georgia,  "Troubleshooting  Refrigeration 
Cycle**   (ST)*,  "Troubleshooting  Compressor 
Burnout"  (ST) 


Student  Memuals; 

a*    Georgia,  Refrigeration^  Units 

REF-35,  REF-37 
b.    MAV^C,  Air  Conditioning  and 

Refrigeration ,  Book  Two 

Tools  and  Equipment: 

a*    Refrigerator  with  known  problem 

b.  Manifold  gauges^ 

c.  Leak  detection  equipment 
d  •  ^VOM 

e.  '  Troubleshooting  charts 

f.  Manufacturer's  test  equipment^ 


C 
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EVALUATION  OF 


Performance  Objective  (CRM) 


Given  a  defective  refrigerator  and/or  freezer  and  necessary  tools  and 
equipment,  the  student  will  identify  all  defective  refrigeration  conqponents 
and  replace  according  to  sumufacturer^s  specifications. 


Suggested  Testing  Activities  And  Resources 

a«    Students  should  be  given  a  performance  test  to  assess  their  abllJlty  to 
troubleshoot  %  coac)ressor  for  mechanical  and/or  electrical  failure. 

b.  MAVCC,  Air  Conditioning  and  Refrigeration,  Teacher  Edition  Book  Two, 
1977 

c,  Georgia,  Electromechanical  Instructor  Guide  -  Checkpoints  Information 

d*    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page*  ' 

Reading  Skills 

a«    Recognize  main  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships 
b»    Follow  directions 

c«    Draw  conclusions  .  « 

d«    Interpret  instructions 
e.    Recognize  relevance  of  data 
f«    Recognize  appropriate  reference  resources 
g.    Locate  information  in  reference  materials 
Math  Skills 

a«    Ratios,  proportions  and  percents 

b»    Fractions  and  decimals  usage  and  conversions    ,  j 
c«    Whole  number  manipulation  / 
d»  Algebra 
e«    Metric  conversion 
f«    Squares  emd  square  roots 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 

and  effect  relationships 
b»    Recognize  appropriate  reference  sources 
c.    Locate  information  in  reference  materials 
d«    Dxaw  conclusions^^ 


EVALUATIQNOF  PERFORMANCE 
Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 


Coggnunl cation  Skills 

a.  Organize  Information 

b.  Interpret  aural  conmunl  cations 

c.  *  Compose  ora^ directions . and  questions 

d.  Use  formal  hnd  Informal  speaking  sty  lea 
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'  TASK  OR  UNIT  COMPETgFjgY 

MA- 33    Evacuating  and  charg^d^g  domestic 
refrigerator  and  freezer  sy stems 


gRW^CE  STAT gMg^ 

Evacuate  and  charge  domestic  refrig0rator 
and  freeser  systems*  V 


INSTRUCTIONAL  ACTIVITIES 


Prerequisite  Tasl^s: 

RF-06  through  RF-09;  RP-13  through 
RF-16 

Provide  Information  Ont 

a.  Installing  access  valves  (styles 
and  types) 

b.  Triple  evacuation 

c.  •  Deep  evacuation 

d.  Purpose  of  evacuation 

e.  Safety  while  handling  refrigeranfis 

f.  Charging/With  liq\aid 
g»  Charging  with  vapor 
h*  Sealing 'the  system 
i.  Testing  for  leaks 


Provide  Pemonstration  Ont 

Going  through  con^lete  evacuation  and 
charging  procedurets  on  a  refrigerator 
or  freezer 


Provide  Practical  Application  Ont 

/ 

Evacuating  and  charging  a  refrigerator 
or  f ree;^r  by  liqiiid  and  vap£?^thod 


/ 


1 


INSTRUCTipNAL  MATERIALS 


Textlifcoks; 

a.  Manufacturer's  manual 

b.  Prentice-Hall,  Re  "rigeration  and 
Air  Conditioning 

V 

Georgia,  '^tvacuating  and  Charging 
Refrigerators,  and  Freezers"  (ST) 


Student  Manuals i 


a*    Georgia^  Refrigeration,  Unit 
REF*34 

b.    MAVCC,  Air  Conditioning  and 
Refrigeration >  Book  One 

Tools  and  Equipment: 

a.  Access  valves  ^ 

b.  Refrigerator  system 

c.  Vacuum  pump 

d.  Manifold  gauge 

e.  Refrigerant 

f.  Safety  glasses 

g.  ^  High  vacuuun  gauge 

h*    Leak  detector  (electronic  and 

halide  torch) 
i •  Soap 

j •    Pinch  off  tool  amd  soldering 

equipment 
k.    Manufacturer's  test  equipment 
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Perfofmance  Objective  (CRM) 


Given  a  refrigerator ^or  freezer  and^rieqessary  tools  4nd  equipment,  the  student 
Vill  i^vacu^t^r  chUrge  and  leak  test  the  system.    The  amount  of  refrigerant  and 
depth  of  evacuation  oust  be  within  m2uiuf actiirev * s  specifications All  leaks, 
if  any,  must  tie « detected. 


V 


1  f 

*  I  ♦  • 

Suggested  Testing  Activities  And  Resources' 


f' 


a.  Students  should  be  giv6n  a  perforxnance  test  to  assesS  their  ability  to 
ase  the  liquid  and  vapor  methods  for  evacuating  and  charging  a 
refrigerator  and/or*  frejezer.  .      <^  - 

b.  MAVCC,  Air  Conditioning  and  Refrigeration!  Teache^ Edition,  Book  One, 
1977  ^      ^~7,  "\ 

c.  JJse  resources  provided  .in  the  Instructional  Materials  section  on  the 
previous  page.  ^  V 

\  •  . 

Reading  Skills 

a.  Recognize  matin  ideas,  details,  sequence \of  events  and  cause 
and  effect  Relationships  y 

b.  Follow  directions   ^  ^  *  , 

c.  Dtaw  conclusions  *  ^ 
I  d.    Interpret  instructions 

e.  Recognize  relevance  of  data  ^ 

f.  Recognize 'appropriate  reference  resources  ^ 

g.  X  Locate  information  in  reference  materials 

Math  Skills  '  .  , 

a.  Law  of  exponents  •*      i  ^  ^ 

b.  Ratios,^  proportions  and  percents 

c.  Fractions  e^nd  decimals  iisage'^and  conversions 

d.  Whole  number  manipulation''  v  ^ 

e.  Algebra  .        ^        *  ^ 

f.  Metric  conversion 

g.  Squares  and  square  roots 
Problem  Solving  Skills 

a.  P3Cognize  main  ideas,  details,  sequence  of  events,  and  cau^e 
and  effect  relationships  - 

b.  Recognizef^ppropriate  reference  sources  % 

c.  Locace  information  in  reference  materials 
ci.    Draw  conclusions  '  * 


VI  1^4  6  2 


^Performance  Objective  (CRM) 


Suggested  Testing  Activities  And,  Resources  • 

Communication  Skills 

a.  Organize  information      '     ,     .  ' 

b.  Interpret  aural  commurii cations 

,c.    Compose  oral  directions* and  questions 
<a.    Use  formal  and- informal  speaking  styles 


9  - 
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JASK  OR  UNIT  competency: 


.   MA- 34    TrouSle'shootiYig  and  replacing 
electrical  components  of  a 


C 


TroubleshtxDt  and  replace  electrical  . 
coiiponenti  of  a  refrigerator  and/or 
r. 


Provlfde'Infogtuation  On: 

a.  Function  of  evaporator  fan 'motor 

b.  Function  of  co.ndenser*  fan  motoif. 

c.  ^  ' Restricted  or^no  air  switch  , 

d.  '    Checking  motor  'and  switch 

e.  Wiring  schematics'' 

f.  Ice  m^er  systemg 

*  /  • 


Provide  Demonstration  On: 

a;  *Checking*fan  motors  and  switches 
b.    Interpreting  wiring  schematics 

Provj.de  Practical  Application  On? 

a.  Checking  out  condenser  and 
evaporajtor  motors 

b.  Clefaning  or  replacing  motor 
switches 

c.  Checking  and  r^lacing  rogtor 
*  switches  >^  • 

d.  Installing"  icje  maker  kit 


a 


> 


'J 


Textbooks : 


INSTRUCTIONAL  MATERIAL.^ 


-a,.   Aithouse/  Turnquist  and  Bracciano, 

Mode];n  Refrigeration  and  Air 
I  Conditio^ing 
b.    Manufacturer's  manual 

A/Vs  i  ^  ,  '     '  , 

Georgia,  "Troauleshootirig  Fans  and 
Fan  Motors  (ST) 


Student  Manuals:        •       '      ^      ^ . 

a.  Georgia,  Refrigeration,  Unit 
REF-36 

b»    MAVCC,  Air  Conditioning  and 
Refrigeration,  Book.  Two 

Tools  and  Equipment; 

^.     Refrigerator  with  wiring  s(*iematic 
attached  to  back  .  s 

b.  VCM 

c.  Manufacturer's  test 'equipment 


r 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  «;r|Bfrl9brator  or  fn^ezer  and  necessary  tools  and  equipment,  tne  studcypt 
will  test  all  £a^j  motors  and  switches,  ^detefmine  the  condition  and'rdplace 'asir  \ 
necessary.  >  Electri*cal  components  mi^st  be  identified  Bftd  replaced*  according  to 
the  n^anui^cturer^s  specifications. 


if. 


J 


Suggested'^Testing  Activities  And  Resources  ; 

a.  Studentys  shoul^d  be  given  a  performance  test  to  assess  their  ^ability  to 

"   troubleshoot  and  replace  electrical  component^  on  a  refrigerator  and/or 
freezer. 

b.  Students^  should  be  given  a  perfontu^ce  test  to  assess  their  ability  to 
install  an  ice  mUcer. 


c. 


MAVCC,  Air  Conditioning  and  Rgf rigeration ,  Teachez  Edition,  Jook  Two, 
'1977  .  •     .  -  -N.  * 


kpoints  Ii 


I 


d.  Georgia,  Electromechanical  .Instructor  Guide  -  CheckpoiiTts  Infonnatit^n* 

e.  Use  resources  provided  in  the  Instnxctiokal  Materials,  sectiun  on  the 
previous  page.        ^  \  .  '  - 

Reading  ^Skills 

4  a.    Recognize  .main  ideas,  c^kstails,  sequence  of  events «and  tause  and  effect 
^ re lationships  ?   "  .  * 

:v         b.    Follow  directiXDCs  ,  , 

c.  Wraw  conclusions   ,  \^      »  * 

d.  Interpret  instructions  ' 

e.  Reco^ize  relevaxfb'e  of  data 

f.  Recognize  appropriate  l^eference  resources 

g.  Locatie  informatics  in  reference  Inaterials 
Math  Skills 

a.    Ratios,  proportions  and  percents 
"  b.    Fractions  and  decimals  usage  and  conversions 

c.   'Hh^ole  number  manipulation  i  > 

-    \.  Algebri 
^e.    Metric  conversion  , 

£.    Squares  an^  square  roots     >  .  ^ 
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EVALUATION  Op  PERFQRMAM?^ 
,  ;  Perfprmance  Objecfive.CCflK/l) 
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Suggested  Testing  Activjtles  Arid  Rdtsources 

»  Problem  Solvlht  Skills 

^a.    Recognixe  main  ideas-^ details,  sequence  of  events)  ^nd  cause 
and  effect  relationships  »       i^'^  ' 

b.  ^  Recognize  appropriate^  reference  sources 

^  c.    Locate  information  Ih  reference  materials 
"  d.    Draw  conclusions 

Coninunication  Skills  *   .  ^    '  ' 

"  a.   .Organize  information  "  '  .  '  ' 

B#    Interpret' aural  communications     '  ,  •  . 

c.  Compose  oral  directions  and  questions  ,    .  * 

d.  Use  formal  euid  informal  speaking  styles  * 


V 
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r 
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TASK  OR  UhJlT  CoMPEfgisigy 

HA,* 35'  ,Z',dtalling'and  plumbing  a  gas 
clothes  dryer  * 


mstaJ^l  and*  pl^  a  gas  clothes  dryer/ 


Prerequisite  Tasks: 
RF-06  ^through  RF-08  • 
Provide  Information  On: 


a* 
b. 
c. 


Natural  gas  proper^es 
Safety  .         -  . 
The  Nationail  Fuel  Gas  Code 

d.  Uncrating  and  preparing  the 
appliance 

e.  Piping  and  fittings 
f  •  Pluznbing  procedures 
g.    Tools  reqiiired  .   ^  , 

«h.    Operational  checks 


Provide  Demonstration  On:  ' 

a.  ^  Proper  gas  piping  installation,. 

b.  Interpreting  the  National  Fuel  * 
•  • GasjCode  % 

'      c.    Final  chediks       '  "  . 

Provide^  Practical  Application  Onx 

^  :  • 

a.    Installing  gas  piping  and  hook;bng 
up  the  dryer 
J    b.'   Performing  operational  checks 


4' 


>  > 


at 


INSTRUCTIONAL  MATERIALS 


J 


^  1 


7 


Textbooks :  •         •  *  *     n  u 

>a.    ^nuf acturer '"s  manual 

'0ravetz#  Plumbers  and  Pipefitters 
Library  '  , 

Georgia I  "Applying  Gas  Fuel  Combustion 
and  Safety  Principles"  (ST) ,  "Gas  Piping 
Principles"^*  (ST) 


gtudent  Manuals:       •  t 

Ge^vfgia,  Heating,  Units  HE-04a, 
HE-Q7    •  ; 


Tools  and  Equipment: 

\  '   *        *  ' 

a*    National  Fuel  Gas  Code 

b.    Local  code^       /  ' 

Gas  dryer  ^/^'\  ^ 

d«    Piping  materials  and  -tools 


\ 
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I. 


EVALUATION  OF  PERFORMANCE 


Perform^ncB  ObjeCtlve^(CRM) 


Gi^fen  a  gei#  clothers  dryer  and  nec^ssaxry  tools  aiifl  equipment,  the  student 
wili  run  piping,  and  instalj.  and  check  out  the  dryer  for»proper  operation,/ 
{  No  gas*  leak?  are^pe'tmitted  and  all  work  must  cpnform  to  the  Naltional  Fuel. 
Gas  Code  and  local  <<:odes.  . 


\ 


Suggested  Testing  Activities  And  Resources 


Students  shoutd^be  given  a  performance  test  to.  assess  their  ability  to 
perform  tubing ^d  piping  operations.'  * 


h.    Students,  should  be  ^iven  a  performance  test  to  assess'  their  ability  to 
install  gas  piping  and  to  hook  up  a  gaqr  adothes  dryer.  ^ 

^*  c.    Students  should. perform  an  operational  check  of  the  clothes  dryer. 

^  4.    G^oroia .  'Iglectromechanical  Instructor  Guide  -  Chfeckpoints  Information  - 

'  '  Use  resources  provided  in  the  Instructional  Materials  selction  on  the 

previous  p^g®**     •  -  r  ,  '  • 

Reading  Skills      ,  '  .        .  , 

a.  Rec9gni2e  main  ideas,  details,  ^sequence  of  events  and  cause 

and  effect  relations^dps  ,  *      v    <  ! 

b.  Follow  directions  -  '  .  •     »  . 

^  c.    Draw  couclusions       ^  -     *       .     '  ^ 

d.  Interpret  graphic  intorroation 

e .  ^  Interpret  instruct/ionsu-^       *  •        .  * 

'f»  ^^gnize  reJ.evance  of  data         .     '  ^  ^ 

«  Recognize  appropriate  reference  resources  * 

U  K.  Locate  information  in  reference  materials  ^ "  • 

^Math  Skills  , 

a.  Ratios,  proportions  and  per cents        '  ^  ^ 

b.  Fractions  and  decimals  usage*^and  cbnversxons  *  , 
c»  Whole  number  manipulation 

d.  Squarej*' and  squwe  ' roots  •  ^ 


/ 
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Performance  Objective  (CRM) 


Suggested  Testing*  Activities  And  Resources  . 

Problem  Solving  Skills  y^^^^ 

a.    Recognize  medn  ideas,  details,  seqimce  of  events,  and 

and  effect  relationships 
b«    Recogx>^e  appropriate  reference  sources 

c.  Locate jS-nfonnation  in  reference  materials 

d.  Draw  conclusions 

e»    Interpret  g|taphic  data         •  4  '  , 

Coimnunicatidn  skills 

a.  .Org£mi2e  information 

b.  'Interpret  aural  comrtuni cations 

Con?x>se  oral  directions  and  Ijueations  ^ 
d.    Use  formal  and  informal  Speaking  styles 


V 


1  •■ 


>  TASK  OR  UNIT  COMPETENCY 

NA*i6    TrovUDiesnooting  ana  servicing  gas 
clothes  dryer  mechanical/    ^  ' 
 electrical  systQms  . 


OBMANCE  STATfeMfiNT 


Trou|)le8hoot  and  service  gas  clothes 
dryer  mechanical/electrical  systems. 


INSTRUCTIONAL  AGTIVITIES 


Prerequisite  TaakV, 
MA-OI  ^ 
Provide  Infotftnatlon  On; 

a.  *^Component  Identification 

b.  Visual  Inspection  ^ 
c*  jBelt  function  and  Inspection 
d!.    Drum  Inspection^* 

e*    Air  leaks 

Electrical  components^ 
.g.    Drive  motor 
'h.  Timer 

!•    Automatic  pilot  { electric j 


Provide  Demonstration  On: 

a*    Replacing  belt 

b.  vl^eplacing  drvun 

c;  Adjusting  door  \ 

d«  'Replacing  motor 

Provide  Practical  Application  On; 

a.  Inspecting  and  Ireplacing  belt 
and  dr\im 

b.  *  Adjusting  door 

c*    Replacing  ]|otor  and  timer 


tNSTRUCTIQNAL  MATERIAiZS 


Textbooks : 


Manufacturer '  s  4,m^u^ual 


To^ls  and  Equi^ent:  ^ 

a*    Gas  dryer  «  , 

b.  ^  Components  '    ^  " 

c*    Shop  manual  ^ 

d.  Manufacturer's^ test  equlpmeht 

e.  VOM  / 


4  ^ 
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ESTIMATED  tAB  HOURS^ 


VII-473 


performance  Objective  (CRM) 


'  Given  a  gas  clothes  dryer  with  known  malfunctions  in  the  mechanical  an<3^ 
electrical  systems  and  necessary  tools  and  equipmentr  the  student  wilL,  locate 

^^l.probl^s  and  repair  them  as  needed*    Troubleshooting  techniques  must  be 
systelinatic  and  effective.    Repairs  must  be  according  to  manufacturer^fs 
specifications.  '  .  '  ' 


Suggested  Testing  Activities  And  Resources 


a*    Students  should  be  giv 


en  a  performance  test  to  assess  their  ability 


troubleshoo*t  the  mechanical  and  electrical  systems  of  a  gas  clothes 
dryer.  '  /  '  * 

b*    Students  should  be  given  a  performance  test  to  assess  their  ability  , 
to  remove  artd  replape  defective  components -of- the  mechanical  an^ 
eledtrical,  system^*  *     ^  ^  • 

c.    V'TECS,  Appliance  Repairer^  Task  No.  16 

•  {  . 

. d.    Use  resources  providedvin  the  Ixistruct^onal  Materials  section  on  the 
jJrevious  page.  if  *  . 

Rea4itiq  Skills  *  0  ' 

a.    Recognize  main  ideas,  details,  s^equence  of  events  and  cause 

and  effect  relationships  ^      N  ' 

b»    Follow  directions 

c.  Draw  conclusions-*^ 

d.  Interpret  instructions  i     '  - 

e.  Recb^nize  relevance  of  data^ 

f .  Recognize  appropriate  reference  resources  % 
■ql  locate  informa^on  in  refe'tence  materials^  ■  ^ 
Math  Skills 

a.  Ratios,  proportions  and  percents  ^ 

b.  Fractions  and  decimals  usage  and  conversion^ 

c.  Whole  number  mwipulatXon  k 

Problem  Solving  Skili§^  *  ^  '  ^ 

a.  Recogni^  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships  t 

b.  Recognize  appropriate  reference  sourcesy 

c.  Locate  inf ormation/in  reference  materiatls 

d.  Draw  conclusions    '     '  .       •  ' 
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Suggested  Testing  Activities  Ahd  Resources 

Coamunlcatlon  Skills  \ 
OrgjaiiLze  information  ^ 

b.  In^rpret  aural  coninuni cations   ^  j 

c.  Coit^ae  oral  tUrectioni  and  questions         ^     .  i 

d.  Use  formal  and  Informal  #speaki;ig  styles  ! 


i 
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TASK  OR  UNIT  competencvT'  .    '  >eRP6ftMAKiCE  STAfEMe^if 


Wi^l  Troxddleshdotlng,  replacing  and 
adjusting  dryer  gae  controls 


TrotaAeshootr  .replace  and  adjust  dryer 

gas  controls.. 


INSTRUCTIONAL  ACTIViTIES 


Provide  In^onttation  Ont 

a.  Electz^omagnetic  safety  system 

b.  Gas  pressure  regulator 
Regulator  adjustment 

d.  R^ll^htlng  the  pilot 

e .  Main  daryer  valve 

f •    MaiA  burner  solenoid 

g.  Automatic  ignition 

h.  High  limit,  cycling  and 
auxilary  thermostat  ^ 

1.    thermocouple     .*  \    '  * 


.  Provide  Pemonstratl'on  On; 

a*    Tesjting  salety  devices  ! 

'Adjusting  regulator 
cv    Replacing  controls  .  ^ 

Provide  Practical  Application  pnt^ 

a.  Testing  and  adjusting  all     u  / 
*fcontrols 

b,  Rembying  and  replading  controls 


INSTRUCTIONAL  MATERIALS 


f  . 


Textbooks : 


Manufacturer's  manual 


Student  Manuals: 


National  Tral 
of  Gas  Control 
Wot^ldbook 


nlng  Ai>^, 
irgystemsV 


Fundamentals 
Student 


Toola  and  Eguipment; 

a.  ,Gas  dryer 

b.  Components  » 

c.  Hand  tools 

d.  Manufacturer's  test  equipment 

e.  VOM 
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EVALUATION  OF  PERFORMANCE 


0 


Performance  Objective  (CRM) 

Given  a  gas  clothes  dryer  with  faulty  gas  controls  and  necessary  tools  and  , 
equipment,  the  student  will  locate  and  correct  the  problem.  Opon(^:ompletion. 
the  uryer  must ^maintain  temperatures  within  specifications  and  all  safety 
devices  must  work  as  designsTd/  j*^  .  * 


/  * 


Suggested  Testing  Activities  And  Resources 

students  should  be  gfven  a  performance  tect  to  assess  their  ability  to 
/      test  gas  controls  on  a  gas  clothes  dryer. 

/  ^  b.   Students  should  be  given  a  performance  test  to  assess  their  ability  to 
^onove  defective, gas  controls  and  replace  them  with  new  controls. 

*   *  \  * 

c.  V'TECS,  Appliance  Repair'  ^,  Task^No*  17  ^ 

d.  Use  resources  provided       the  Instructional  Materials  section  on  the  ^ 
previous  page. 

Reading  Skills 

a.  '  Recognize  m2dLn  ideas,  details,  sequence  of  events  and  cause 

and  effect  relationships  'I 

b.  Follow  directions 

c.  Make  predictions #  generalizations  and  conparisons 

d.  Craw  conclu&ions 

e.  Interpret  instructions 

*        f.    Recognize  relevance   of  data 

g«    Recognize  appropriate  preference  resources  ^ 
h.    'Cocate  information  irrreference  materials  ^ 
Math  Skills  \^ 

a.  Ratios,  proportions  and-percents  • 

b.  Fractions  and  decimals  usage  and  conversions 
^  e.    Whole  number  manipulation 

Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause 
and  effect  relationships  i 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 
Coninuni cation  Skills 

a.  Organize  information 

b.  Interpret  aural  communications  V 

c.  Con^HDse  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 

VII-478 
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TASK  OR  Uhilt  CQMPgT^^ 

MA-38    I;f\stalling  and  plumbing  a  gas 
water  heater 


Install  and  plumb  a  gas  water  heatier. 


Provide  Information  On;  • 

a.  Natural  gas  properties 

b.  Safety 

c.  The  National  Fuel  Gas  Code 
Uncrating  and, preparing  the 
applianq^ 

e.  Piping  and  fittings 

f .  Plumbing  procedures 

g.  Tools  required 

h.  Operjational  checks  , 


Provide  Demonstration  On; 

A*    Proper  gas  piping  installation 

b.  Interpreting  the  National  Fuel 
Gas  Code  ~  ^ 

c.  Perfprtning  opera tiional  checks 

Provide, Practical- AHplication  On; 

a.  Installing  gas  piping  and 
hooking*  up  wiiter  heater 

b.  Installing  water  piping 

c.  Performing  ope/atrlonal  checks 


Textbt  oks ;  .  . 

a.  '  Manufacturer's  manual 

b.  National  Training  Aids,  Water 
Heating  Service  Training^  , 
Manual  ( 

c.  Oravetz,  Plumbers  and  Pipefitters 
Library 

d.  Slatet  and  Smith/  Basic  Plumbing 
A/Vs; 

Georgia,    Applying  Gas  Fuel 
Combustion  and  Safety  Principles" 
(ST),  "Gas  Piping  Principles"  (ST) 


Student  Manuals; 
 7  

Georgia,  Heating  ,  Units  HE-04, 
HE-07 


Tools  and  Equipments 

A.^  National  Fuel  Gas  Code  manual 

b.  Local  codes 

c.  Gas  range 

d.  Piping  materials  and  tools 


/  I 


/ 
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EVALUATION  OF  PERFORMANCE 


Performance  .Objective  (CrtM)' 

^         »  * 

Given  a  gas  water  heater  and  necessary  tools  and  equipment,  the  student  will 
run  gas  and  water  piping  and  insta^L  a  gas  water  heater.    No  gas  or  water 
leaks  are  permitted  and  aJi  work  must  conform  to  the  National  Fi^el  Gaa  Code 
and  local  codes;  " 


1 


i 


SuggestjBd  Testing  Activities  And  Resources . 

^  a.    Students  sho«3^be  given  a  performance  test  to  assess  their  ability  to 

use  safe. and  correct  installation  procedures. 

Students  shoijLLd  perform  an  operatipnal  check  of  the  gas  water  heater. 

ts.    Georgia,  Electromechanical  Instructor  Guide  ^'Checkpoints  Information 

d.    Use  resources  provided  in  taie  Instructional  Materials  section  on  the 
previous  page.  *  • 

Reading  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause 

emd  effect  relationships 
b«    Follow  directiona 
c«    Draw  conclusions 

d.  Interpret  graphic  information  \ 

e .  Interpret  instructions  ^  *  '  ' 

f .  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources  ^ 

h.  Locate  information  in  reference  materials  ^ 
Math  Skills 

a.    Ratios,  proportions  and  per cents 

Fractions  and  decimals  usage  and  conversions 
c.    Whble  number  manipulation 
problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  ana  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  informatibn  in  reference  materials  ' 

d.  Draw  conclusions  ^ 
Interpret  graphic!  data 

Communication  Skills  ^  , 

a.  Organize  information 

b.  Interpret  aural  commtani cations^ 

c.  Compose  oral  directiona  and  question^* 
d*    Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCY 


•W39 


Troubleshooting  and  replacing  gas 
water  heater  relief  valves 


Troublefilhoot  axid  replace  gas^  water 
heater  relief  valves.      |        ^  ♦ 


INSTRUCTIONAL  ACTIVITIES 


a. 
b. 


d. 
f . 


Provide  tntormatioti  Ont 


Water  vapor  nresure 
Purpose  of  felief  valves 

1.  Pressure  relief  valves 

2.  Temperature  relief  valves 

3.  Combination  relief  valves 
Valve  components 

Location  of  valve* 
Testing  the  valve 
Possible  malfunctions 


Provide  Demongtration  On: 

Testing  and  replacing  aJ.l  three 
'types  of  relief  valves 

Provide  Practical  Application  On: 

^e^.    Testing  relief  valves 
•b.    Replacing  "relief  valves 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a.  Manufacturer's  qajmal 

b.  National  TrainingMds,  Water 
Heating  Service  Traijdng  Manual^ 


Student  Manuals j 

National  Training  Aids,  Gas  Water 
Heating  Systems,  Student  Workbook 

Tools  and  Equipment: 

a.  Various  relief  valves 

b.  Hand  tools,^^ 

c.  Manufacturer's  test  equipment 


.1 
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EVALUATpN  OF  PERFORMANCE 


T 

Performance  Objective  (CRM) 


Given  a  gas  hot  w«ter  heater  with  a  defi^tlve  relief  valve,  necessary  tools 
,      and  equipment,  the  student  will  evaluate  the  condition  and  replace  tlie 
valve.    The  work  must  conform  to  NFGC.  .  » 


Suggested  Testing  Activities  And  Resources 

a. ^students  should  be  given  a  performance  test  to  assess  their 'ability  to 
^..gir  troubieshoot  and  replace 'the  following  .types  of  relief  valvess  pressure, 
^'  temperature  and  combination. 

b^    V*TECS,  Appliance  Repairer,  Tasj^o/ 57 

c.    Use  resources  provided  in*^he  Instructional  Materials  section  on  the 
previous  page. 

Roading  Skills         '  ^  ^  , 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and 

effect  relationships  * 

b.  Follow  directions 

c.  Draw  conclusions  ,       *  , 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data  ^  > 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  anc  percent s 

b.  Fractions  -and  decimals  usagp\and  conversions 
XI,    Whol^  number  m2mipulation 

Problem  Solving  Skills  '      ,  , 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  <iause 
auid  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  locate  information  in  reference  materials 

d.  Draw  conclusions 

Commanication  Skills  *) 

a.  Organize  information  •  ^ 

b.  In^rpret  aural,  communications 

^  c.    Compose  oral  directions  and  questions 
d.    l%e  formal  and  informal  speaking 'styles 
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TASK  OR  UNiT  CbMPETENgV 


Troubleshooting,  replacing  and  ■  v  'Troubleshoot.  replace  and  adj^w^ter 
adjusting  water  heater  gas  contrpls    •       heater  gas  controls.  > 


Provide  Injomation  On: 


a. 
b, 
c. 
d. 

6. 
f  . 


Electroinagn^tic  safety  system 
Energy,  cxjt^f  device 
Gas  pressure  Jtogiilator 
Regulator  adjustment 
Relightijpig  the  pilot 
Automatic  pilot 

^.  \  : 


-Provide  Demonstration  On: 


a.  Testing  safety  devices 

b.  .    Adjusting  regulator- 

c.  Replacing  controls 

Provide  Practical  Application  On; 

a*  Testing  ax>d  adjusting  all  controls 
•b*    Removing  and  replacing  controls 


\ 


■J! 


Textbooks ; 


JNITe^UCTIONAL. MATER lAL  .9 


a,  Manufacturer^tf^iralhual^ 

b.  National  Training  Aids,  Water 
Heating  Service^  Training  Manual 


Studgnt  Manua la : 


National  Training  Aids#  Gas  JWater 
Heating  Systems,  Student  Workbook 

Tools  and  Equipment;  f 

a.  Water  heater  controls 

b.  Manufacturer's  test  equipment 

c.  Hand  tools 
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EVALUATION  OF  PERFORMANC 


Performancei  Objective  (CRM)  ^    '  . 

Given  a  gas  water  heater  with  faulty  %^  controls  and  necessary  tools  and 
equipnent^i  the  student  will  locate  an^  correct- the, problem.    OJpon  cou5)l^tion 
the  w:^ter  must  be  heated  ^md  automatically  maintained  at  a  specified 
tempez(ature  •  ,    f  , 


\ 


Suggested  Jesting  Activities  And  Resources  \ 

a«    Stii&ents  should  be  given  a  performance  test  to  assess  their  ability 
to  test  all  gas  controls  and  replace  those  determined  to  be  defective. 

b.  V*TECS,,  Appliance  ftepajyery  1?ask  Nos.  12,  07,  and  08     .  , 

c.  Use 'resources  provided  in  the  Instructional  Materials  section  on  the 
prei^ious  page.  *  . 

/  > 

Rsadinq  Skil^x  ,  *  ^  . 

T.    Recognize  ^in  ideas,  det'ails,  sequence  of  eve|^ts  and  cause, and  effect 

relatiorfthlt)s 

b.  Follow  directions 

c.  Draw  conclyUsions  ^    ^        ^  . 

d.  Interpret  instructions 
e*    Recognize  relevamce  of  data  ^  ^ 
f:.    Recognize  appropriate  reference  reso,^e3 
g.    Locate  information  in  reference  materliils 
Math  Skills 


'4 


a*    Ratios,  proportions  and  percents 
h.    Fractions  and  decimals  usage  and  c<^nversiona 
c.    Whole  number  manipulation  •  .  ^ 

Problem  Solving  Skills  ^     <  \  "  * 

a*    Recognize  main  ideas,  details , ;^equen<ie  of  events  and  cause  aad  ^ffect 

relationships  «\  ^ 

h.    Recognize  appropriate  reference  sourceij 

c.  Locate  information  in  reference  materials  • 

d,  ^  Draw /:ohclusions  ^       *  * 
Commun  i  cat  ion  Skills 

a.  Organize  information 

b.  Interpret  aural  cdhtmunications 

c.  Compose  oral  directions  and  questions  ^  ^ 

d.  Use  torv^^dcc%yintovisAl  speaking  styles 


VIl-484, 
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s 


MA*41  •  Tro\abj.e8hootiz)g  and  replacing 
gas  water  heater  .thermoa|/&ta 


NjTroublpshoot  and  replace  gas  water 
■  heattfr  thefnostat:  ^  * 


Provide  Information  On; 


J4STRUCTiONAL  ACTIVITIESj" 


a.    Itod  and  tube  asaembly^vjf 
b»    Clicker  mechanism 
c.    Testing  procedures^ 

Adjustment  of*  thermostat 


%   Prdvide  Demonstration  On; 

*  Testing  ai)d  replacing  thermostat  ' 
Provide  Practical  Application- On i  .. 
Testing*  and  Replacing  -thermostat 


.  / 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a.    Manufacturer's  manual 
b»    National  Training  Aids^  Water 
Heating  Service  Training  Manual 


Student  Manuals; 

National  Training  Ai*s^  Gas  Water 
Heating  System^  Student  Workbook 

'"Tools  and  Equipmant;i 

a.  Water  heatet  tiitlrmostat 

b.  Hand  to<lls 

c.  Hanufacttirer's  test  equipment 

d.  VOM  • 


4 
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EVALUATION  OF'  PERFORMANCE 


=5^ 


ERIC 


Performance  Objective  (CRM)  -  . 

Giv^e^a  gas  water  heati^  with  a  faulty  thermoXat  and  necessary  tools/and 
equl£^ent|  the  stpdeht  will  determine*  serviceability  and  resftove  and  replace 
yhe  thermostat.    Serviceability  decisions  must  hh  ^00%  accurate  and. all  work 
^  muAt  conform  wo  NFGC  and  manufacturer's  specification^.  ' 


•V. 


suggested  Testing  Activities  And  Resources  i 

V 

a.*  StudeAits  should  be  given  a  performance  test  to  assess  their  ability  to 
lust  a  thermostat.  .  ^ 


^b.    VVTECS/ J^pllance  Repairer i  Task  No. .2C 

.  /    '  c.    Use  resovurces  provided  In  the  Instructional  Materials  section  on  the 

previous  page;  <         '  * 

Readlncy  Skills  ' 

a.  Recognize  main  Ideas  #  details^  sequence  of  >vent8  and  cause  and  ^. 
effect  relationships  $ 

-'A      ^  b.  Follow  directions «  * 

•   q.  Draw  conclusions  * 

^  dN  Interpret  instructions 

e.  Recognize  relevance  of  data* 

f.  A^ognize^  appropx;^iate  re%rence  resources 

g.  Locj^A  information  in  reference  materials 
.  •              Math  Skills  '  *  * 

«  a.    Ratios,  proportions  and  p^rcents 

b.  Fractions  and  decimals  'Usage  and  conversiohs 

c.  Whole  number  manipulation  i 
Problem  Solving  Skills 

a>rv  Recognize  main  ideas,  details,  ^eqxie'nce  of  events,  and  cause 


and  effect  relationships 
Recognlztf  appropriii&  reference  sources 
Locate  information  in  reference  materials 
Draw  conclusions 


b. 
c. 

d.  V 

Communication  Skills 

a.  Organize  information 

b.  Interpret  axiral  .coimtml cations 

c.  Coiqpose  oral  directions  and  questions  ( 
d«    Use  formal  and  informal  speaking  styles 


VII-486 
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MA-42    Installing  ansTplumbing  a  gas" 

rajige  or    .JWll  'oven  and  surface 

unit        »  *^ 


TASK  OR  UNIT  COMPETEKigY 

^  wall  oven  and  surface  unit. 

^  

rNSTRUCTIONAL  AgfivmES 


provide  Information  On; 

^ 

a.    Natural  gad  properties 
b*  Safety 

c.  The  National  Fuel  Gas  Code 

d.  Uncrating  and  prepariiig  the 
appliany  "       ^  :  ^ 

e/   Piping  and  fittings 
f .    Plumbin^f  procedures  . 
g*    Tools  required  ' 
h;'   Operational  checks 


Provide  iDemonstration  On:  ^ 

^'  ^  ' 

a.  Proper  g^s  piping  installation 
b»    Interpreting  the  Nationltl^Fuel 

Gas  Ccyie  , 
c.    Final  chec]^  /  ^ 

Provide  Practical  Applldfction  On: 


a.  Installing  gas  piping' ar*  .*ooking 
,    up  stove  V 

b.  Performing  operational  checks 

1  - 


f  extbooks : 


J. 


INSTRUCTIONAL  MATERIAIs 


Manufacturer's  <nanual 
National  Training  Aids,  Cooking 
Service  Trainihg  Manual 
Oravet2,  Plxaibers  and 
Pipefitters  Library 


A  As; 

Georgia,  "Applying  Gas  fAbI 
Combustion  and  Safety  Principles"  (ST) , 
"Tpransporting  Major  Alliances"  (ST) , 
"Gas  Piping  Principles"  (ST) 


Student  Manuals; 

Georgia,  Hejfting,  Units  HE-04,^ 
HE-07;,  Ma joyippliances ,  Unit 
M^09  ^ 

Tpo?s  and  Equipment; 


a.  National  Fuel  Gas  Code  manual 

b.  Local  codes 

c .  ,  Gas  r«pge 

d.  *  Piping  materials  and  tools 


/ 


r 
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633 


Performance  Obfective  '(CRM)  v 


Glvan  a  9as  ranga  ,and 'nacaaaary  toola  and  aquipaant/  tha  atudant  will  run 
piping  and  inatail  i^d  plandS  a  gaa  range' or  a  wall 'oven  and  aurface  unit. 
No  gaa  leaka  are  permitted  and  all  work  aniat'  conform  to  the^Hatiopal  ytfal 
Gaa  Code  and  local  codes*  ,       ,  4. 

 ~  Jr.      •  ,  .• 


^Suggested  Testing  Activities  An\i  Resource  ^ 

a«    Students  should  be  given  a  performance  test  to  assess  thei/  ability  to 
use  safe  and  correct^  installation  procedures. 

1^.    Students  shoTild  perf o;na  an  Operational  check  of  tha  gaa  range  or  wall 
9     oven  and  surface  unit«  '  « 

c/  Georgia,  Electromachtnicai  Instructor  Guide  —  Checkpoints  Information 
^    •  .  '  ^  \ 

d.    V^TECSr  Appliance  Repairer,  Task  No.  7 


/ 


e.    Use  reaoticcea  provided  in  the  Instructional  Materiali  section  on  the 
'.previous  page.  •  _ 

Rsadtnq  Skills^" 

a.  Recognise  main  ideas «  details  r  sequence  of  events  and  cause  and  effect 
relationships  ^ 

b.  .Folloir  directions  ♦   ^  ^ 

c.  Draw  conclusions 

d.  Interpret  graphic  information 
m.    Interpret  instructions 
t.    Rscogniza  relevance  of  data 

s  q.  Itecognise  appropriate  reference  resources 
h.  Locate  information  in  reference  materials 
Math  Skills 

a.    Ratiosi  proportions  and  percents 

h.    Fractions  and  decimals  tisage'and  conversions 

c.    Nhole  number  manipulation 

de    Metric  conversion  '  * 

1^  Problemr  Solving  Skills 

IT.    Mcogniztf  main  ideas,  details r  sequence  of  events r  and^cause  and feet 

relationships 
b«    Recognize  appropriate  reference  sources 
c.    Locate  information  In  reference  materials  .  ) 

d«    Draw  conclusions 

e.  Interpret  graphic  data 


VI 1-4 a 
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EVALUATION  OF  PERFQRMAMCg 
Performance  Okjectlve  (CftM) 


I.  ' 


\ 


Suggested  Testing  Activities  And  Resources 

Communication  Skills 

a.    Organize  information 

interpret  aural  cooanuni  cations  « 
c.    Compose  oral  directions  anH  questions  ^ 
'd«    Use  formal  and  informal  'speaking  styles 


-) 


4» 


y 
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TASK  OR.  UNIT  COMPETENCT^        PeRFORMANCE  STATEMgNT 


MA*43    ^oubleshooting  and  replacing 
gas'  range  controls 


TrdUblaahoot  and  replace  gas  ranga 

controls. .    >  . 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 

a.  Manifold  assembly 

b.  Surf  ace' burners 

c.  Surface  biurher  controls  ^ 
dly  Surface  burner  pilot 

e.  Safety  devices 

f.  Cleaning  and  checking  burners 
a.  Adjusting  flame 
h.  Thermopile  assembl^j 
i«  Flame  switches  ^ 

Pilotless  burners 


Provide  Demonstration  On: 


Adjusting  surface  burners -^(d  pilots 

/I 


r 


INSTRUCTIONAL  MATERIALS^ 


Textbooks  t 

a*    Manufacturer's  manual 
b.    National  Training  Aids^  ^ 
Cooking  Service  Training  Manuay 


 — :  

student  Manuals: 

National  Training  Aids,  Fundamentals 
of  Gas  Control  Systems >  Student 
Workbook 

Tools  and  Equipment: 

a.  Hand  tools 

b.  Various  controls 

c.  NFGC 

d.  Manufacturer's  test  equipment 

4 


ESTIMATED  CLASS  HOURSf  \"  ^  ESTIMATED  LAB  HOUrI^ 


VII-491 

ER?c  •       .  698 
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EVALUATION  OF  PBRFQRMANCE 


Perfprmance  Objective  (CRM) 

>    •      ;  .  -  _  ... 

Given  a  gas  range  with  surface  burner*  improperly,  adjusted  and  malfunctioning 
controls,  the  student  will  repair  tK»  controls.    All  work  must  be  in  . 
accordance  with  the  NFGC  and  adjustmej^ts  must  -be  in  accordance  with-  the 
manufacturer's  specif ica^ons .      ,     ^  .        *.  . 


0 


Suggested  Testing  Activities  And  Resources 

a.    ^udents  should  be  gfiven  a  performance  test  to  assess  their  ability  to 
adjust  the  burner*  ;  \ 

lb.    Use  resources  provided  in  the  Instructional  Materials*  sectionpou  the 
""^^    •  previous  page. 

Reading  Skills 

a.  Recognize  main  ideas,  details »  sequence  of  events  and  cause 
and  effect  relationships 

b.  Follow  directions 

c«    Draw  conclusions  *  ^ 

d*  ^  Interpret  instructions  *  ^  t 

e.    Recognize  relevance  of  datf 

f «    Recognize  appropriate  reference,  resources 

g«    Locate  information  in  reference  materials 

Math  Skills  •  ; 

a.    Ratios,  proportions  and  parcei^^ta 

b*    Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  cause 

and  #ef feet  relationslxips 
b*    Recognize,  appropriate  reference  sdOrces 

c.  «  Locate  information  in  reference  materials  ^ 

d.  Draw  conclusions  V 
Communication  Skills 

a.    Organize  information 

b«    Interpret  aural  communications 

c.  Course  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 


V 

6.97 
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MA-44    Troubleshooting  and  replacing  gas 
oM|n  octrois 


Troubleshoot  and  repair  gas  oven 
controls. 


INSTRUCTIONALIACTIVITIES 


Provide  Information  On: 


a< 

c« 
d. 
e, 
f. 

9* 
h. 
i. 

j- 
k. 


Thermostat .control    i  i 
Direct  and  indirect  controlled 
ovens 

Hydmulic  diastat  control 
Electric  thermostat  control 
Multiple  pilot  burners 
Tenperature  ranges  of  controls 
Safety  devices 
Oven  control  checks 
Thermostat  checks 
Flame  switch  checks 
Oven  timers 


Provide  Demonstration  On: 

Testing  and  replacenent  steps  of 
thermostat  and  oven  temperature  control 

Provide  Practical  Application  On: 

Testing  and  replacing  a  direct  and 
an  indirect  oven  teonperature 
control  ^stem 


INSTRUCTIONAL  MATERIALS^ 


Textbooks ; 

a «    Manuf a^ur er '  s  manual 
b.    National  Training  Aids,  Cooking 
^  Service  Trainiryjf  Manual 


Student  Manuals i 


National  Training  Aids,  Fundamentals 
of  Gas  Controls  Systems.  Student 
Workbook 

Tools  and  Equipment; 

a.  Hand  tools 

b.  Pyrometer 

c.  Multimeter 

d.  Manufacturer's  test  equipnient 
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EVALUATION  OF  PERFy MANCE 


Performance  Objective  (CRM) 

Given  a  gas  oven  with  defective  temperature  cpntrols  and|neces8ary  tools  and 
equipment,  the  student  will  determine  the  type  of  replacaent  control  needed 
with  100%  accuracy.    The  problem  must  be  identified  and  all  work  must  conform 
to  NFGC  and  manufacturer's  specifications.  • 


s 


Su9ge8ted  Testing  Activities  And  Resources 

a.  Studehts  should  be- given  a  performance  test  to  assess  their  ability  t5 
test  and  replace  a  direct  and  indirect  oven  temperatur6-«ontrol  system.  ^ 

b.  V'TECS,  i^pliance  Repairer »  Task  No.  12  - 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^. 

Rsading  Skills  ^  ,  mm^^J" 

a.  Recognise  main  ideas,  details,  sequence  of  events  and  cause  and  effect 

relationships  ^ 

b.  Folloif  directions 

c.  Draw  conclusions 

d.  interpret  instructions 

e.  Rscognize  relevance  of  data 

f.  »cognize  ^propriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios y  proportions  and  percents  • 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 

d.  Algebra  ^ 
e;    Metric  conversion 

Problem  Solving  Skills  •  ^^^^a. 

a.  Recognize  main  ideas »  details,  sequence  of  events,  and  cause  and  effect 

relationships 

b.  RBcogniae  appropriate  reference  sources  ^ 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

Cowftunication  Skills  ]f 

a.  Organize  information  / 

b.  Interpret  aural  communications 

c.  Con?)ose  oral  directions  questions 

d.  Use  formal  and  informal  speaking  styles 


ERIC 
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MA-45    Troubleshooting  and  replacing'  gas/ 
electric'  controls, 


Troubleshoot  and  replace  gas/electric 
controls* 


INSTRUCTIONAL  ACTIVITIES^ 


Provide  Information  On: 

a.  Millivolt  controls 

b.  115  VAC  controls 

c.  Direct  and  indirei^t  controlling 
systems 

d.  Thermopile  assembly 

e.  Constant  pilot 

f.  Oven  control  solenoid 

g.  Thermostat  diastat 
h«    Flame  switch 

i«    Testing  procedures 


Provide  Demonstration  On: 


Testing  controls  and  adjusting ^temper- 
ature range  and  flame 


INSTRUCTIONAL  MATERIALS 


Textbooks : 

a*    Manufacturer's  manual 
b.    National  Training  Aids^  Cooking 
Service  Training  Manual 


Student  Manuals:  ^  * 

National  Training  Aids,  Fundataentals  of 
Gas  Control  Systems,  Student  Workbook 


Tools  and  Equipment: 


a< 
b, 
c. 
d, 
e. 


Various  gas/electric  controls 
Pyrometer  \^ 
Thermopile  adapter 
VOM 

Manufacturer's  test  equipment 


ERLC 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  «  gaa  range  with  defective  gaa/electric  controla,  nece^i^ary  tools  apd 
Equipment ^  the  stud^t^  will  locate  and  correct  problems.    Identification  of 
problem  must  be*^00%  accurate  and  all  work  must  conform  to  NFGC  and*^ 
manufacturer  ^  s  '  sp^if ications  • 


Suggested  T esting  Activities  And  Resources 

'     '     ^'  \ 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
adjust  temperature  range  and  flame.  y 

b.  Use  resources  prowaed  in  the  Instructional  Materials  section  on  the 
previous  page.  ,  .  . 


Bfeadiny  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect  relationships 
Follow  directioiis 
Draw  conclusions 
Interpret  instructions 

Recognize,  relevance  of  data  ^ 
Recogni^M  appropriate  reference  resources 
Locate  information  In  reference  materials 
Math  Skills 

a.    Ratios,  proportions  and  percents 

Fractions  and  decimals  xisage  and  conversions 
Whole  number  manipulation 
Algebra 

Metric  conversion 
Problem  Solving  Skills 

a.    Recognize  main  ideas,  details,  sequence  of  events,  and  causa 
and  effect  relationships 
Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Draw  conclusions 
Connaunication  Skills  * 
a.    Organize  information 
*b.    Interpret  aural  communications 

c.  Compose  oral  directions  and  questions  ^ 

d.  Use  formal  and  informal  speaking  styles 


\ 


b. 
c. 
d. 
e. 
f. 

g. 


b. 
c. 
d. 
e. 


b. 
c, 
d. 
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TA^K  OR  UNIT  C6MPEtgN6V  °        '  >>fcRFOftM^tslCg  STATPt^PMt 


MA*46    Troubleshooting/ gas  lines  and 
,  connections  for  leaks  « 


.Troubleshoot  gas  lines  and  connections 
for  leaks. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On:' 

a*  Safety  precautions 

b*  'Purpose  of  testing  lines  and 
connections'  •  * 

c.  National  Fuel  Gas  Code  i 

d.  Gas  pressures  , 

e.  Too},  list 

f •  Testing  gas  lines  and  connections 


Provid^Demonitratfon  On: 


a.  Testing  gas  lines  and  connections 
b*    Intean?reting  NFGC 


=1 


INSTRUCTIONAL  MATERIALS 


Textbooks; 

Grave tz,  Plumbers  and  Pipefitters 
Library 


Tools  and  Equipment; 

a.  KFGC  manual 

b.  Leak  detector 
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EVALUATION  OF  PERFORMANCE 


^  Performance  Objective  (CRM) 

t 

Given  a  gas  appliance  and  necessary  tools  and  equipments  tne. student  will  test 
gas  piping  for  leaks  from,  the  meter  to  the  appliance.    All  leaks  must  be  found. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be.  giveVi  a  performance  test  to  assess  their  ability  to  use 
proper  safety  precautions  when  testing  lines  and  connectsdons  for  leaks ^ 

h.  *Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills  ' 

a.  Recognize  miin  ideas,  details,  sequence  of  events. and  cause  and 
effect  relationships 

b.  Follow  directions 
1^.    Draw  conclusions 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 
Math  Skills 

Ratios,  proportions  and  percents  ^  *  ^  • 

b.  Fractionr  and  decimals  usage  and  conversions 

c.  Vlhole  number  manipxilation 

Problem  Solving  / 

a.  Recognize  main  ideas,  details,  seqiiience  of  events,  and  cause 
and  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  locate  information  in  refer'ence  materials  / 

d.  Draw  conclusions 

Communication  Skills  ^  .  ^ 

a.  Organize  information  •  / 

b.  Interpret  aural  communications  .      V  ' 

c.  Compose  oral  directions  an4  qAxestions  - 

d.  Use  formal  and  informal  speaking  styl^ 
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TASK  OR  UNIT  COMF^Ef  gNgy 

MA-47    Installing  a  gas  orifice 


Install  a  gas  orifice. 


INSTRUCTIONAL  ACTIVITIES" 


Provide  Information  Onj 


a. 
b, 
c. 
d, 
e. 
f. 

<3l 


National  Fuel  Gas  Code 

Purpose  of  orifice 

Safety  precautions 

Typical  installation 

Operating  procedures 

Different  sizes  used  for  different 

gasses 

Tool  li^t* 


Provide  Demonstration  C\fii 

a.  Typicai^nstallation 
^  b«    Operating  procedures 

c;    Interpreting  NFGC 

Provide  Practical  Application  On: 

5      •      Calculatingdsize  and  installing  an 
orifice 


INSTRUCTIONAL  MATERIALS 


Textbooks ; 

a.    Manufacturer's  manual  ^ 

National  Training  Aids,  Gas  Heating^ 
Cooking  and  Heating 


Tools^and  Equipment: 

a.  Tools  necessary  for  task 

b.  Manufacturer's  manual 

c.  NFGC  manual 
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EVALUATION  OF  PERFORMANCE 


Performance  Obiective  (CRM) 


Given  an  operable  gas  i^pll^ce  i  an  assortment  *^  orifices  and  necessary  tools 
and  equipment^  the  student  {^11  select  the  prosper  orifice  and  Install  accdl^lng 
to  manufacturer's  specif icatu^.  ,  ^  ' 


/ 


Suggested  Testing  A^ivit^s  And  Resources 

a.  '  Students  should  be  given  a  performance  test  to  assess  tljelr  ability  i:o 

calculate  different  sizes  of  orifices  for  differe^^t  t;ypes  of  gasses. 

b*    V'TECS,  Appliance  Repairer i  Task  nos.  70  and  77 

c.    Use  resources  provided  in  the  instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events  and  cause  ^ 
and  effect  relationships 

b.  Follow  directions 

c.  Draw  conclusions 

d.  Interpret  graphic  Ixifomation 

e.  Interpret  Instructicms^ 
'f.    Recognize  relevance  Vf  data 

g.  Recognize  appropriate  reference  resouirc*^^ 

h.  Locate  Information  in  reference  matsria^ 


5 


< 


Math  Skills 


a.  RatiAs,  proportions  and  percents** 

b.  Fracmons  and  decimals  usage  and  conversion's 

c.  Whole  nun^r  manipulation  | 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  c 
and  effect  relationships  \ 

b.  Recognize  appjopriate  reference  so^orces 

c.  Locate  Information  in  reference  materials 

d.  Draw  contusions 

e.  Interpret  graphic  data  ^ 
CoHpiuni cation  Skills 

.  a.    OrgaAlze  information 
^b.    Interpret^  aural  cononunl cations 
c«    Compose  oral  directions  and  questions 
d.    Use  formal  and  informal  speaking  styles 
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tAsk  Oft  UNIT  COMt^T£Kl(bV 


MA-48 


Adjusting  pilot  lights 


Adjust  pilot  light. 


INSTRUCTIONAL  ACTIVITIES 


Pro]^ide  Information  On? 

a.  /  Pilot  light  uescription 

b.  /   Primary  and  secondary  air 
c/    Burner  tip 

4.  Safety  devices 

i.  Autoin^rfb  ignition  devites 

f .  Flame  %ert&oW^ 

g.  Thermocouples 

h.  Bi-metal- switches 


Pro;j^ide  Jeinonstration  On: 

a.  Lighting  the  pilot' 

•  Adjusting  gas  pVessure  and  air 
c.    Checking  safety  devices 

Provide  Practical  Aaplicatior^  Ont 

A*    Lighting  arid  adjusting  the  pilot 
liant  J 

b.  Ohserving  function-lng  safety 
devices 


Textbooks : 

a.  Manufaciturer 's  manual 

b.  National  Training  Aids,  Gas  Water 
•     Heating,  Cooking  and  Heatinc^ 

A  As; 

Georgia,  ^'Installing  and  Servicing  Pilot 
Ignition  Devices"  (ST) 


S  t udet  t jManua Is : 
Georgia,  Heating^,  Unlt-HE-lO 


/ 


\ 
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Performance  Objiectlve  (CRM) 


Given  a  gas  appliance,  the  student  '^ill  light  and  adjuat  the  pilot  light. *  Air/ 
gca  ratio  'and  presaure  must  meet  vAnuf acturer '  s  specif jLeations . 


0" 


\ 

V 


^  Suggested  Tt^tir^Activities  And  Respurces 


a.  Students  should  hm  given  a  performance  test  to  aesees  ^helr  ability  to 
observe  safety  procedures  when  adjusting  pilot  lights. 

b.  Georgia,  Refrigeration,  Heating  and  Air  Conditioning.  Instructor  Guide  - 
Checkpoints  Information  / 

c. .    use  resources  jyrovided  in  the  Instructional.  Materials  section' on  the 

previous  page-.  .  * 

Readiing  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause 
and  effect. relationships 

b.  Follow  directions  j 

c.  Draw  conclusions 

d.  Interpret  iryrftructions  * 
e*    Recognize  relevance  of  data 

Recognize  appropriate  reference  res'ources 
g.    Locate  information  in  xeference  materials 
Math  Skills  ^^1^ 
a^  Ratios,  proportions  2md  percents 
/O.    Fractions  and  decimals  usage  and  conversions  « 
c.    Whole  number  manipulation 
Problem  Solving  Skills 

a.  Ffecognize  main  ideas,  details,  sequence  of  events,  and  cause 

and  effect  relationships  r  f 

b.  Recognize  appropriate  reference  sources  ^  V 

c.  Locate  information  in  reference^  materials 
d«    Draw  conclusions 
Communication  Skills 

a.  Organize  information 

b.  .    Interpret  aural  conmxini  cations    \  J!,^ 

c.  Con?>ose  oral  directions  and  ques'pions' 

d.  Use  formal  and  informal  speaking  styles 


\ 
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MA-49    Adjusting  the  gas  burner 

iffjSTflUCTIONAL  ACTIVITIES 


Adjust  t]^e  gas  burner. 


Provide  Information  On; 

a.  Puj;pose-of  adjusting  gas  burner 

b«  The  National  Fuel  Gas  Code 

c*  Safety  precautions  ^ 

d.  Operating  the  System 

e«  Checking  gas  pressure 

f.  Adjusting  the  primary  air, 

g.  Checking  the  bonnet  temperature 
controls 

h.  Tool  list 


Provide  Demon»tration  On: 
• 

a.  Adjusting  gas  burner  properly 

b.  Operating  th6  system 

c.  Checking'  gas  pressures 

d.  Interpreting  the  NFGC  * 

Provide  Practical  AppjLication  Qni 

a.  '  Adjusting  all  gas  burners  on  a 

range  and  oven 

b.  Adjusting  gas~Bidsti^er  on  a  water 
heater  \ 

c.  Adjusting  gas  burner  on  a  clothes 
/  dryer 


Textbooks : 

a.    Manufacturer's  manual 

National  Training  Aids,  Gas  Water 
Heating,  Cooking  and  Heating 

A/Vs: 

Georgia^  "Servicing  Burners"  (ST) 


/ 


Student  Manuals: 

Georgia,  Heating,  Unit 
HE-12 

Tools  and  Equipment; 

a.  National  Fuel  Gas  Code 

b.  Draft  gauge 

c.  Stack  thermometer 

d.  Carbon  dioxide  analyzer 

e.  Oxygen  analyzer 
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EVALUATION  OF  PERFORMAfagg 


Performance  Objective  (CRM) 

Given  the  necessary  tools  and  equipment,  the  student  will  adjust  tiie  ^as  burners 
on. A  gas  range,  oven,  hot  water  heater  and  dryer.  The  flame  must  be  sharp  blue# 
rest  on  burner  port  and  not  make  a  blowing  noi^e. 


Suggested  Testing  Activities  And  Resdurces 


a.  Students  should  be  given  a  performance  test  to  aaae     their  ability  to 
check  tJie  gas  pressure.        -  •  ^ 

b.  Georg^  Electromechanical  Instructor  G\iide  -  Checkpoints  Information 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
preyiotJfe  page.  /■  f 

Reading  Skills  <^  ^  • 

a.  Recognize  main  ideas,  details ^^3.eq]u*n(^!^!§|;£^  and  cause 
and  effect  relationships  * 

b.  Follow  directions  «  ^  ...  . 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data  • 
ei.    Recognize  appropriate  reference  resources 
f.    Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  2uid  decimals  usage  and  conversions 

c.  Whole  number  manipulatioh 
PrQblem  Solving  Skills 

a.  Reoognize  matin  ideas,  details,  sequence  of  events,  and  cause 
amd  effect  relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  informatd.on  in  reference  materials 

d.  Draw  conclusions 
Communication  Skills 
a^    prganize  information  '* 

b.  Interpret  aural  communications 

c.  Compose  oral  directions  and  questions 
^            d.    Use  formal  and  informal  speaking  styles 
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IE-01  Identif  jrlng  jiAzardous  wi^ng 
locations 


Provide  Information  6nt 

a*    Hazardous  locations 
b«    Wiring  methods 
c.    Sealing  conduits 


Identify  hazardous  wiring  locations ♦ 

INSTRUCTIONAL  ACf  IVITIES 

Provide  Demonstration  On; 

Special  techniqties  for  installing  wiring 
in  hazardoua  locations 

Provide  Practical  Application  On; 

Installing  wiring  under  simulated 
haz^dous  conditions 


Textbooks; 


a.  Croft,  Gary  and  Watt,  American 
Electrician  Handbook 

b.  Summers,  National  Electrical  Code 

A/Vs» 

Career  Aids,  Inc.,  "Electrical  Safety 
in  the»  Shop"  (FT) 


Student  Manuals; 

(^lahoma.  Introduction  to  Industrial 
Electricity/Electronics 

Tools  and  Equipment; 

a.  Shop  tools  ^ 

b.  *  Set  of  prints  , 

c.  Materials  catalog  ^. 
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Performance  Objective  (CRM) 


Given  a  conplate  set  of  prints  for  a  gasoline  dispensing  station  with  a  greM* 
pit,  the  student  will  accurately  classify  each  area  of  thp  unit  as  to  class 
location  and  specify  the  wiring  method  to  be  installed.    The  student'  will  select 
the  material  to  be  installed  and  installation  must  be  in  accordance  with  • 
local  and  national  code  standards. 


> 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
install  wiring  under  hazardous  conditions, 

<fc>.    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Make  predictions,  generalizations  and  comparisons 

c.  Draw  conclusions 

d.  Interpret  graphic  informaticwi 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  locate  information  in  reference  materials 
Problem  Solving  Skills 

a*.    Recognize  main  ideas,,  details,  sequence  of  events,  and  cause  and  effect, 
relationships  ^ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes,  with  or  witliout  units  or  measurements 

e.  Draw  conclusions 

f.  Interpret  graphic  data 

g.  Make  predictions,  generalizations  and  comparisons 
Communication  ?kill3 

a.  Organize  information  *  i 

b.  Interpret  aural  communications 

c.  Conqpose  oral  directions  £md  questions 

d.  Use  formal  and  informal  speaking  styles 


IE-02    Locating  service  entrance  equipment 
•  and  writing  specifications 


Locate  service  entrance  equip^ient  and 
write  specifications* 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  0ns 


Provide  Demons tp'at ion  On: 


a« 
b. 

d. 


Location  of  service  entrance 
equipment 

Selection  of  service  entramce 
equipment 

Writing  specifications 

S6rvice  entrance  wire  selection 

Conduit  selection 

Conduit  bending  ii.stallation 

Grounding  of  service 


:p^ati6n  On 
:ion 


a.  Wire  select! 

b.  Conduit  seleirtion 

c.  Conduit  bendfrtto  J.nstallation 

Provide  Practical  A^lication  Qns 

a.  Conduit  bending  installation 

b.  Conduit  selection 

c.  Writing  the  sexvice  entrance 
specifications 
Selecting  service  equipment 
Installing  service  equipment 
Locating  service  entrance  equipment 
Grounding  of  service 


d, 
e« 
f, 

g. 


Teictbooks 


a*     Ramsey  and  Sleeper,  Architectural 
•  Graphic  Standard 

b.  Grahiun,  Industrial  and  Commercial 
Wiring  " 

c.  Summers,  National  Electrical  Code 

A/Vs; 

a,    AAVIM,  ''Electrical' wiring  Residential 
Utility  Buildings  -  Service  Areas" 

h.    Singer  Career  Systems,  "Electric 
Wire  and  Cable"  (FT) ;  "Electrical 
Boxes'*  (FT) 


Student  Manuals; 

Oklahoma ,  Introduction  to  Industrial 
Electricity/Electronics 

Tools  and  Equipment;  ^ 

a.  Complete  set  of /prints 

b.  Specifications  / 

c.  Powers  company  regulations 
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EVALUATIONT)F  PERFQRMATcE 


Performance  Objective  (CRM) 


Given  a  con5)lete  set  of  prints,  specifications  and  power  company  regulations, 
the  student  will  accurately  complete  the  necessary  calculations  to  detemine 
the  type  and  size  of  service  equipmen^,  select  tli^  correct  service  entrance 
equipment,  the  necessary  tools  and  materials,  and  install  the  service  ei^uip- 
roent  for  a  small  cossnercial  facility*    All  wiring  must  meet  local  and  national 
code  stamdards.  * 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  follow  the  procedure  below  when  installing  service 
eqiiLpment  for  a*  small  commercial  facility. 

1.    Mount  the  three  phase  four  wire  service  equipment  on  bacWt>oards 
secured  to  a  concrete  block  wall. 

Make  the  necessary  bends  and  install  service  entremce  conduits « 
Install,  the  service  entrance  and  grounding  conductors. 
Connect  to  service  equipment. 

Connect  service  to  a  115/239  three  phase  four  wire  Delta  power 
supply. 

Operate  and  test  all  equipment. 


2. 
3. 
4. 
5. 


b.    [Tse  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page.  ^js 


Reading  Skills 

a*    Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 

*  relationships 
b*    Follow  directions 
Cm    Draw  conclusions 
d.    Interpr-tft  c,raphic  information 
e«    Interpret  instructions 
f«    Recognize  relevance  of  data 
g«    Recognize  appropriate  reference  resources 
h«    Locate  infomation  in  reference  materials 
Math  Skills 

a«    Ratios,  proportions  and  percents 

bm    Fractions  and  decimals  usage  and  conversions 

c.    Whole  number  manipulation 

dm     Metric  conversion 

Problem  Solving  Skills 

a.    Recognize- main  details,  sequeiv^e  of  events,  and  cause  and  effect 

relationships  ^^^^/i 
bm     RecognJii^ appropriate  reference  sources 
c.    Locate  inr^mation  in  reference  materials 
d«    Draw  concluWons 
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Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Interpret  non-graphic  information 
f.    Recognize > relevance  of  data 
g*    Interpret  graphic  data 
Communication  Skills 
«u    Organize  information 


VII-509. 
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lE-03    Calculating  ands^^^ig^ing 
conduits 


Calculate  and  aelec/ service  conduits. 


INSTRUCTIONAL  ACTIVITIEjf 


Provide  Information  On: 


b. 
c. 
d. 


Types  of  conduit 
of  conduit 
lei  cond^iits 
Nianbers  of  conductors  in  condui 
St^porting  conduit 


/ 


/ 


a.  Conduit  selection 

b.  Conddit  percent  fill 

Provide  Practiyl  Application  On: 
Condiuit  selection 


INSTRUCTIONAL  MATERIaTr 


Textbooks : 


Summers,  National  Electrical  Code 


AAVIM,  ••Electrical  Wiring  Residential 
Utility  Buildings  -  Service  Areas" 
(ST) 

Singer  Career  Systems,  "Electrical 

Service  EUitrance"  (ST) 


Student  Manuals: 

Oklahoipa,  In^oduction  to  Industrial 
Electricity/Electronics  ^ 

Tools  and  Equipment: 

a.  Simply  catalog 

b.  Equipment  catalog 

c.  Set  of  prints 

d.  Scale 
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Performance  Objective^C^M) 

Proa  a  givwn  set  of  prints Nthe  student  will  complete  the  necessary  oalcula'tions 
to  determine  the  type  and  size  of  service  conduits  to  be  installed.    AIJ  work 
must  meet  local  and  nation&l  electric  code  standards. 


J 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  a  performance  test  €o  assess  their  ability  to 
identify  and  discuss  i:he  different  types  of  conduit. 

b.  Use  resources  providiad  in  the  Instructional  Materials  section  o.i  the 
previous  page. 


b. 
c. 
d. 
e. 
f. 

g. 

Math 


Reading  Skiixs 
a.    Follow  directions 
Draw  conclusions 
Interpret  gra^vic  information 
Interpret  instructions 
Recognize  relevance  of  data 
Recognize  appropriate  reference  resources 
Locate  information  in  reference  materials 

proportions  and  percents 


a.  Rhtids, 

b.  Fractions  and  decimals  usage  and  ccmversions 

c.  Whole  number  manipulation 

d.  Interpret  graphic  data 
Problem  Solving  skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Draw  sonclusions  , 

d.  Recognize  jfelevamce  of  data 

e.  Interpret  graphic  data 
ComnxAnication  Skills  ^ 
a«  Interpret  aural  connunications 

b.  Use  formal  and  informal  speaking  styles 
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Provide  Information  On: 


a.  Conduit  bending 

b.  Conduit  installing 


Provide  Dewonatration  Qnf 
Corfduit  bending 

Provide  Practical  Application  Om 
Conduit  bending  and  installing 


JNSIBUSIIQNAL  MATERIAI^ 


Textbooks; 

Summers,  National  Electrical  Code 
A/Vs: 

AAVIM,  "Electrical  Wiring  Residential  - 
Utility  Buildings  •*  Service  Areas"  (ST) 


Student  Manuals; 

OkljhomJ,  Introduction  to  Industrial 
Electricity/Electronics  T 

Tools  and  Eqiaipmentt 


a:    Set  of  prints 
b.    Shop  tools 
c»  Conduit 

d.  Benders  • 
e ♦  Straps 

Screwy,  nuts,  bolts,  etc, 
4 
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EVALUATION  OF  PERFQfRMANCE 

F^erformance  Objective  (CRM)       *     \  • 

\  «•  ■ 

Given  a  set  of  prints,  the  studen.t  will  select  and  install  the  appropriate, 
type  of  service  conduit  for  a  given  job.    All  work  must'neet  local  and 
.^national  codes. 


V 


Suggested  Testing  Activities  And  Respurces 


V 


a.  Students  ahotild  follow  the  proced^e  below  when  installing  sc 
conduits.    *  *    ^  *^ 
11    Select  the  proper  type  of  conduits. 

2..  Show  (layout)  the  service  conduits  on  the  set  oi^ prints. 

3.  Show  the  size  of  condiiit  needed  for  the  service. 

4.  Show  the  size  of  conduits  to  be  used  in  parallel  for  the  service. 
^.    Make  the  necessary  bends,  install  and  svpport  the< conduit. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previbus  £^age.  * 


Reading  STcills 

a.  V  Follow ^ireptions 

b.  ipraw  conclusions 
Ce   TTnterpret  graphic 

d.  Interpret  inst: 

e.  -  Pecognize  relevan^ 
f. 


nfonoation 
ions 

of  data  . 

Recognize  appropriate  reference  resources 
Locate  information       reference  materials 
th  Skills 

proportions  amcvi  percents 


a.  Hatj^Si 

b.  Fractions  and  decimals  i^sage  and  conv^sions 

c.  Whole  number  manipulation 

d.  interpret  graprtiic  data  — ^ 
problem  Solving  Skills 

a.  Recognize  Appropriate  reference  source^s 

b.  Locate  information  in  reference  materiails 

c.  Draw  conclusions  ^  * 

d.  Recognize  relevance  of  data 

e.  Interpret  gra^ic  data  \ 
Communication  Skills 

a*    Organize  information  « 
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IE-05    Installing  outlet,  function  box 
and  conduit 


Install  outlet,  junction  box  and  conduit* 


INSTRUCTIONAL  ACTIVITIES 


r 


Provide  Information  Ons 


a. 

e. 


Boxes  and  conduit 

Number  of  conduct9rs  per  each 

Number  of  conduits  per  each 

T|^let  khd  junction  locations 

CdR^uity  bending  and  installation 

Conduitt/  si:pport 

Conduits  in  masonry  walls 

Conduit  e3q>osed  on  masonry  walls 

Branch  circuits 


\ 


Provide  Demonstration  on  t 

a.    Boxes  and  selection 

b*    Conduit  bendling 

c*    Conduit  installation 

Provide  Practical  Application  Onx 

a.  Boxes  and  conduit  installation 

b.  Conduit  befiding 

c.  •  Conduit  installation 


Textbooks^ 

a.  Crift,  Carr  and  Watt,  American 
Electrician  Handbook 

b.  Grah4itT"^ndua trial  %xd  Coimnercial 
Wiring  ]  

c»    Summers,  National  Electrical  Code 


Tools  and  Equipment? 

, a.  Set  of  prints 

b.  Shop  toils 

c.  Conduit  and  fittings 
d*  Boxes 

e.  Conduit  benders  ^ 

f.  Wire^ 

g.  Fish  tape 
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EVALUATION  OF  PERFORMANgf 


Performance  Objective  (CRM) 


Given  a  set  of  prints  showing  p^el  and  outlet  locations,  the  student  will 
accurately  select ^t he  proper  materials,  mo\mt  the  required  boxes  and  condultletSf 
make  the, necessary  conduit  bends  and» Install  the  conduit  runs.    All  boxes, 
outlets  and  fittings  nlM^be  v^thin  one  fourth  inch  of  specifications «  All 
«work  must  neet  local  anS^ational  code  standards. 


Suggested  Testing  Activities  And  Resources 

a«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
install  branch  circuit  conductors  and  make  the/required  wiring  connection 
for  complete  installation  of  branch  circuits* 

b.  The  'studept  will  also  operate  and  test  wiring^ 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page*  *  ]|^ 

Reading  Skills  * 
a.    Follow  directions 
b*    Draw  conclusions  ^ 

c.  Interpret  graphic  inforxnatioit  ^  ^ 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f .  Recognize  appropriate  reference  'resources 
g;  locate  information  in  reference  materials 
Math  Skills 

a.  Ratios »  propottions  emd  percents 

b.  Fractions^ and  decimals  usag^  and  conversions  ^ 

c.  Whole  number  manipula^vlon 

d.  Interpret  grj^hic  data 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions  « 

d.  Interpret  graphic  data 
Communication  Skills 

a.  Orgemize  information 

b.  Interpret  aural  communications 

c.  Con^se'oral  directions  and  questions 

d.  U«{  . formal  and  informal  speaking  styles 
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IE-06    Inatailing  conduit  junder  a  concrete 
slab 


Provide  Information  On 2 


a,  Ploo2f%oxes 

b.  Material  selection 

c,  installation  of  under  floor  conduits 

d.  Floor  elevations 


Provid^ Demonstration  On. 

Securing  ^nduits 

Provide  PfaVtical  Application  n^. 

a.  Floor  boxVnstallation 

b.  Material  selection 

c.  Insta^ng  ixjnduits  \inder  a  slab 


Textbcyks ;  * 

a.  Croft,  Carr  and  Watt,  American 
Electrician  Handbook 

b.  Graham,  Industrial  and  Commercial 
Wiring  - 

c.  Suimners,  National  Eleotrtcal  Code 


Student  Manuals: 

Oklahoma,  Introduction  to  Industrial 
Electricity/Electronics 

Tools  and  Equipment; 

a.  Set  of  prints  showing  floor  outlets 

b.  Shop  tools   . 

c.  Conduits,  benders  and  ti^ols 

0^ 


/ 

L 


Performance  Objective  (CRM) 


Given  an  electrical  ^lan  showing  location  of  floor  outlets' and  finish  floor 
grades^  the  student  will  accurately  select^ the  necessary  materlaJ^r  set  the 
floor  boxes  to  grade  and  Install  the  conduit  runs.    All  boxes  and^  conduits 
must  Jt>e  secure  to  prevent  dislocation  irtxlle  concrete  floor  If  being  poured. 
All  ynotk  musOi^neet  local  and  national  cooe  standards. 


Suggested  Testing  Activities  And  Resourcer 

If 

a.  Students  should  be  given  a  performantje  teat  to  assess  their  ability  to 
install  and  secure  conduit  under  a  concrete  slab^.  ' 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Rsadlng  Skills 

a»    Follow  direction^ 

b.  Interpret  graphic  inforaation  ^ 

c.  Interpret  instructions 

d.  Recognise  relevance  of  data 

e.  Recognize  appropriate  reference  r680\ircei<^ 
Math  Skmr^ 

a.  Ratios^  proportrlons  and  percents 

b.  Fractions  and  declnals  usage  and  conversions 

c.  lAiole  ntuBber  manipulation  ^ 
d«    Interpret  graphic  data 

Problem  Solving  Skills 

ar    Rscognlise  ^prc^late  reference  sources 
b.    Locate  Infomation  in  reference  materials 
c«    Interpret  grai^lhlc  daVa 
Coamunlcatlcn  Skills 

a.  Organize  Information 

b.  Interpret  aural  coramunlcatlcma  r  ^ 

c.  Compose  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 

/ 


VII-518 


lE-07    calculating  branch  circuit  conduct-  ' 
ors  and  overcurren^  protection 


Calculate  branch  conductors  and 
overcurrent  protection. 


INSTRUCTIONAL  activities: 


Provide  Information  On: 


b. 

d 
e 


Bramch  circuit  overcurrent 
protection 

Type  of  br^mch  circuit  conductor 
Number  of  conductors  per  branch 
circuit 

^Branch  circuit  conductor  size  % 
Branch  circuit  wiring  installation 
and  connection  to  overcurrent 
and  loads 


Provide ^Demonstration  Ont 

a*    Load  calculations 

b.  Wire  selection  (type  and  size) 

c.  Branch  circuit  conductor  installation 
and  cgimec^ion 

"^twcide  Practical  Application  Om 

.a.    Calculating  the  load  on  branch 
circuits  * 

b.  Selecting  correct  wire  size  to  be 
installed 

c.  Selecting  proper »type  of  conductors 


Textbooks 


a.  Carr,  Croft  and  Watt,  American 
Electrician  Handbook 

b.  Summers,  National  Electrical  Code 


A/Vs; 


Singer  Career  Systems,  "Circuit  Breakers' 
(FT) 


Student  Manuals : 


Oklahoma,  Introduction  to^  Industrial 
Electricity/Electronics 

Tools  and  Equipment; 

a.  Set  of  prints 

b.  Wire 

c.  Power  supply  (panel) 


Performance  Objective  (CRM) 


Glvtn  a  floor  plan  of  a  coomiereial  building,  the  student  will  accurately 
make  the  necessary  calculations  to  determine  the  size  and  type  of  brandi 
circuit  conductors  to  be  installed  and  the  branch  circuit  overcurreiM: 
protection  for  these'  circuits.    All  calculations  nfUst  meet  or  exceed 
local  and  national  code  standards. 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  written  test  to  assess  their  ability 
to  list'tl^r  materials  selection  on  the  set  of  prints. 

b»    Use  resoiprces  provided  in  the  Instructional  Materials  section 

/on  the  previous  page. 

Reading  Skills  ^  / 
a«    Pol low  directions 

'b«  *  Make  predidtions,  generedizations  and  cosqparisons 

c.  Draw  ccnclusioas 

d.  Interpret  graphic  information 

e.  Interpret  instructions 

f .  Recognize  relevance  of  data 

g«  Recognize  appropriate  reference  resources 
h.  Locate  information  in  reference  materials 
Math  Skills 

a.  LaW  of  exponents 

.  b.    Ratios,  proportions  and  percents 

c.  Fractions  and  decimals  usage  amd  conversions 

d.  Wiole  number  manipulation 

e.  Metric  conversion 

f.  squares  and  square  roots 

g.  Interpret  graphic  data 
Problem  Solving  Skills 

a«    Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data 

e.  Organize  data  into  graphics 

f.  Interpret  graphic  data  *  x 
Cowmuniaati^n  Skills 

>ose  |9C 


a.  Compose  laentences 

b.  Organize  information 


•  \ 


VII-520 . 

7,24 


IB-Oa    Determining  sizes  andwtypes  of 

•feeders  and  overcurrent  protedtion 


Determine  sizeb  and  typed  of  feeders 
and  overcurrent  protection  devices. 


INSTRUCTIONAL  ACTIVITIES 


•  Provide  Information  On: 

\ 

a.  Feeder  selection 

b.  Overcurrent  protection  selection 

c.  Motor  nameplate 


Provide  Deinonstration  Om 

Feeder  calculations  and  selections 

Provide  Practical  Application  Om 

a.  Selecting  feeder  circuit  conductors 

b.  Selecting  feeder  and  overcurrent 
protection  device 


INSTRUCTIONAL  MATER IAT^ 


Textbooks: 

a,  Cjtoft,  Carr  and  Watt,  American 
Electrician  Handbook 

b.  Summers,  National  Electrical  Code. 

A/Vs; 

Hobar  "Publications,  "Electrical  Connec- 
tions an^  Current  Control"  (ST) 


Student  Maguals: 

Oklahoma,  Introduction  to  Industrial 
E  let:  t  r  i  ci  t  y/E  le  ct  roni  c  s 

Tools  and  Equipment? 

a.  Set  of  prints 

b.  Types  of  feeders  and  overcurrent 
protection  devices 


/ 


^  — 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM; 


From  a  given  set  of  prints^  the  student  will  accurately  con^lete  the 
necessary  calculations  to  determine  the  correct  size  and  type  of  feeder 
and  overcurrent  protectl^ffe  device  for  a  groip  of  /I80v  ttiree  phase 
motors.    Determinatior4S  should  be  accurate  and  agree  with  code 
requirements. 


✓ 

Suggested  Testing  Activities  And  Resources  ^  " 

a«    Students  should  be  given  a  written  test  to  assess  their  ability 
to  make  appropriate  calculations  for  a  given  job. 

b«    Use  resourced  prpvided*  in  the  Instructional  Materials  section 
on  the  previous  page. 

Reading  Skills 

a*    Follow  directions  « 

b«    Draw  conclusions  . 

c«    Interpret  graphic  information  ^* 

d«    Interpret  instructions 

e«    Recognize  relevance  of  data 

f«    Recognize  appropriate  reference  resources 

g«    Locate  information  in  reference  materials 

Math  Skills 

a«  .Ratios,  proportions  and  percents 

b«    Fractions  and  decimaJLs  usage  and  conversion 

c.    Whole  number  memipulation 

d«    Interpret  graphic  data 

Problem  Solvin<^  Skills 

a*    Recognize  appropriate  reference  sources 

b«  ^.Locate  information  in  reference  materials 

c«    Draw  conclusions 

d«    Recognize  relevance  of  data 

e«    Interpret  graphic  data 

Cofwnunication  Skills 

a*    Coiq)ose  sentences 

h.    Organize  information 

c.    Write  paragraphs 


VII-522 


ERIC 
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IE- 09 


Selecting  and  irtstAlling  a 
480V208-210  three  phase  four  wire 
service  entrance 


sexect  and  install  a  aaov208-^io  three 
phase  four  wire  service  entrance. 


INSTRUCTIONAL  ACTIVITIgg 


Parfevide  Information  on: 


a* 

b. 
c. 
d. 


one  phase  transformer  ,bank 
Three  phase  transformers 
KVA  rating 
Panels 

Circuit  breaker  selection  and 
installation 


Provide  Demonstration  On; 

a.    Selecting  circuit  breaker 
b*    Installing  circuit  breaker 

Provide  Practical  Application  Om 

Making  a  transformer  lookup 
Installing  circuit  breakers  (three 
pole,  two  pole,  one  pole) 
Installing  branch  circuits  from  panels 
Making  a  panel  and  service  grounding 


/ 


a. 
b. 

c. 
d. 


INSTRUCTIONAL  MATgRIAT^ 


Textbooks 
a 
b 


Croft,  carr  and  Watt,  American 
Electrician  Handbook 
Summers,  National  Electrical  Code 


Student  Manuals; 

O^-lahoma,  Introduction  to  Industrial 
Electricity/Electronics  ' 

Tools  and  Equipment; 

a.  Shop  tools 

b.  Set  of  prints 

c.  Catalog 

d.  Panels 

e.  Circuit  breakers 
f  •  VOM 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

From  a  given  set  of  prints^  the  stpdent  will  accurately  calculate  the  load 
for  a  small  industrial  facility,  -^e  student  will  select  the  proper 
transformer  bank  and  select^  install  and  operate  the  service  entrance 
panels  480v/277-208/120v  three  phase  four  wire.    Theistudent  wi-1  install 
the  circuit  breakers  in  thi  se  panels  for  any  loads  that  may  be  fed  from 
the  panels.    Woric  must  conform  to  NEC  standards. 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  an  oral  test  to  discuss  types  of  transformers 
and  provide  e^.amples  of  sit\iations  in  which  three  phase  transformers 
are  used.  ^ 

b.  Use  resources  provided  in  the  Xnstruction£tl  Materietls  section  on 

the  previous  page.  ^ 

Reading  Skills  , 
a«    Hecognize  main  ideas ^  details^  sequence  of  events  and  cause  and  effect 

relationships 
b.    Follow  directions 
Ct    Draw  conclusions 

d.  interpret  grl4)hic  information 

e.  Interpret  instructions 

f .  Recognize  relevemce  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a%    Law  of  exponents  * 

b.  Trigonometry f  right  angles^  sine^  cosine,  and  tangent 

c.  Ratios^  proportions  and  percents 

d.  Fractions  and  decimals  usage  and  conversions 

e.  Whole  number  manipulation 

f.  A.'^gebra 

g.  Metric  conversion 

h.  Squares  and  square  roots 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sdxxrces 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions  ^ 

d.  Recognize  relevance  of  data 

e.  Interpret  graphic  data  ^  _ 
Communication  Ski  13  * 

a.  Organize  information 

b.  Interpret  aural  communications 

c.  Use  formal  and  informal  specUclng  styles 


VII--524 

ERiC  728 


Installing  branch  circuits  and 
controls  for  ad-r  conditioning 
and  heatinc 


PERF0RMA1 


iTEMENT 


Install  bremch  circuits  and  controls 
for  air  conditioning  and  heating. 


iNSTRUCTIONAL  ACTIVITIES 


Provide  Information  On; 


a. 
b. 
c. 


EMT  condiait  ^  * 

EMT  bending  ♦ 
Motor  starters  and  control 
Motor  starter  selection  and 
installation 

Branch  circuit  and  feeder 
cal^uJ|ation 


Provide  D^monatir^tion  On; 

a»    EMT  bending  and  installation 

b.  Motor  starter  insteaiation 

c.  Control  selection 

Provide  Practical  Application  On; 


a, 
b. 
c. 
d. 


EMT  condiait  bending 

Motor  starter  installation 

Control  hookup 

Branch  circuit  materials 

selection  and  installation 


INSTRUCTIONAL  MATERIAI  .9 


Textbooks ; 

a.  Althouse^  Tumquist  a^J  Bracciano, 
Modern  Refrigeration  and  Air  Condi- 
tioning ^ 

b.  Croft,  Carr  and  Watt,  American 
Electrician  Handbook 

c.  Graham,  Industrial  and  Commercial 
Wiring  " 

d.  Summers,  Natio»ial  Electrical  Code 

A/Vs : 

Bergwall,  "Basic  AC  Electricity  for 
Heat,  Ventilation  and  Air  Conditioning 
Part  One'*   (FT)  '  ^ 

/ 


Student  Manuals; 

Oklahoma,  Introduction  to  Industrial 
El  e  ct  ri  ci  ty/E  Iv3  ctroni  cs 

Tools  and  Equipment: 

Set  of  prints 
b.     Shop  tools 
c*     EMT  conduit 
d.  Conductors 

Motor  starters  ^ 

f.  Power  supply 

g.  VOM 

h.  Amp  meter 


ERIC 
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EVALUATION  OF  PERFORMANCE 
Performance  bbjective  (CRM) 

Given  a  set  of  prints  showing  the  locations  and  ratings  of  electric  heating 
and  cooling  equipment,  the  student  will  select  material  and  install  and 
operate  the  required  branclppircuits  apd  equipment.    Branch  circuits 
wiring  ratiist  be  instadled  i/  proper  s^ze  EMT  conduit.    All  eqxxipwcnt  m\ist 
be  mounted  on  three-fourth  inch  plywood  backboard  within  one-ei^th  * 
inch  of  specified  measuremant.    Ail  work  must  meet  local  and  national  coda 
stAndarda • 


Suggested  Testing  Activities  And  Resources 


a. 


b. 


Students  should  be  given  \  performance/written  test  to  assess  their 
ability  and  knowledge  to  complete  the  necessary  calculations  to 
determine  the  branch  circuit  and  feeder  requirements. 

Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page.  *  ^ 


Reading  Skills   ^ 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 
Math  Skills  *0 

a.  Scientific  and  engineering  notation 

b.  Law  of  exponents 

c.  Logarithms 

d.  Trigonometry »  right  amgles,  sine,  cosine »  and  t2Uigent 

e.  Ratios »  proportions  emd  percents 

f.  Fractions  amd  decimals  usage  and  conversions 

g.  Whole  number  manipulation 

h.  Algebra 

i.  Metric  conversion 

j.  Squares  amd  square  roots 

k.  Apply  formulas 

1*  Interpret  graphic  data 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data 

e.  Interpret  graphic  data 
Communication  skills 

a.  Con^ose  sentences 

b.  Orgamize  information 

c.  write  paragraphs 

d.  Interpret  aural  coiranunications 


erJc 
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EVjAlUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


J 

Suggested  Testing  Activities  And  Resources 

e.  Compose  oral  directions  and  questions 

f.  Use  formal  and  informal  speaking  styles  " 


r 
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,'  iAjSK  OR  UNIT  tiOMPETENgyf 

IE-11    Installing  branch  circuits  and 
controls  for  lighting 


Install  branch  circuits  and  controls  for 
lighting. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 
b. 
c» 
d. 
e. 
f . 

g- 

h. 
j- 
k. 
1. 


General  illumination 
Fluorescent  lighting 
Exit  lights 
Night  IxghVs 
Emergency  lights 
Show  window  lighting 
Lighting  branch  circuits 
Installing  fixtures 

Grouping  lights  onto  branch  circuits 
Layout  of  lights  (arrangement) 
Amount  of  lights  (lumens) 


Provide  Demonstration  On: 
Inst'&lling  branch  circuits 
Provide  Practical  Application \on 


a. 
b, 
c. 
d. 
e. 


■on  Vc 
1 


f . 


Lighting  b?*anch  circuit  jfiistallation 
Installation  of  controls 
Branch  circuit  calculation 
Fixture  installation  • 
Grouping  fixtures  onto  branch 
circuits 

Amount  of  required  light  (lumens) 


) 


INSTRUCTIONAL  MATER  IaTr 


Textbooks 


a.  Croft,  Carr  and  Watt,  American 
Electrician  Handbook 

b.  Graham,  Industrial  and  Commercial 
Wiring  ~^ 

c.  Summers,  National  Electrical  Code 

A/Vs: 

Bergwall,  "Planning  and  Roughing  In"  (FT) 


Student  Manuals 


Oklahoma,  Introdilction  to  Ind 
Electricity/Electronics 


odiSgnrial 


Tools  and  Equi^ent; 

a.  Set  of  prints 

b.  Materials  catalog 

c.  Wiring  material 

d.  "^  Shop  tools 

e .  '  VOM 

f .  Power  supply 


ERLC 
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Performance  Objective  (CRM) 


^dni^Mn/"  ^^l^T  Circuits  and  equipment  for  Ughting 

and/lighuing  control,  the  student  will  select  the  required  material  for 

eS*uiS.'^^;S^°irhJ*''*  branch  circuits  and  control,  for  genaraJ  iUumlnaUon, 
exit  lights,  night  lights,  show  window  lighting  and  energency  lighting. 
Aiy  equipment  and^aaterial  selection  must  meet  local  and  national  code 
stAndarda.    All  work  must  meet  local  and  national  code  standards. 

♦  ■ 


c. 


ERIC 


A 

Suggested  Testing  Activities  And  .Resources 

a.  student  sho^d  be  given  a  perfonwmce  test  to  assess  their  ability 
to  qroxxp  IJifj^s  onto  branch  circuits, 

b.  Students  should  be  given  a  performance  \ist  to  assess  their  ability 
to  install  each  of  the  following:    exit  light,  night  light,  show 
window  lights  and  emergency  light. 

Students  should  be  given  a  written  test  to  assess  their  ability  to 
illustrate  their  work  on  a  set  of  prints, 

d.    use  resources  provided  in  th^^  Instructional  Materials  section  on 
th^  previous  page  •  ^ 

Reading^ Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  relevance  of  data 

f.  Recognize  appropriate  reference  resources 

g.  Locate  information  in  reference  materials 

Math  Skills  ♦  ^ 

a.  Scientific  and  engineering,  notation 

b.  Law  of  exponents 

c .  Logarithms 

d.  Trigonometry,  right  angles,  s         cosine,  and  tangent 

e.  Ratios,  proportions  emd  percencs 

f.  Fractions  and  decimals  usage  and  conversions 

g.  Whole  number  manipulation 

h .  Al^bra 

i.  Metric  conversion 

j •    Squares  and  square  roots 
k.    Interpret  graphic  data 
Problem  Solving  Skills 

Rscognize  appfropriate  reference  sources 
b.    Locate  information  in  reference  materials 

VII--530 
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EVALUATION  OF  PffiFQRfgANCg 


Performance  Objective  (CRM) 


Suggested  Tes^tlng  Activities  And  Resoi^rces 


Draw  conclusions  *  ' 

d.  Recognize  relevance  of  data 
B.    Organize  data  int^  graphics 

Interpret  graphic  data 
Coromunicatlon  Skills 

Organize  information  ^ 
Interpret  aural  conrouni cations 
Compose  oral  directions  and  questions 
Use  formal  and  informal  speaking  styles 


d. 


ERIC 


\ 
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'  fASK  ^r' UNIT  edMPETENfcV 


IB-12    Calculating  the  120  and  277  volt 
lighting  load 


~CalcaIate  the  120  and  277  volt  lightinjg  ' 
load; 


Provide  Information  On> 


a.  Light  fixtures 

b.  Groining  fixtures  of  branch 
circuits 

c.  Arr2uigement  of  fixtures 
(layout) 

d.  Calculations  for  lighting 
Selection^^f  fixtures 


INSTRUCTIONAL  ACTIVITIES 

Provide  Demonstration  Oni  ^ 
a 


e. 


Grouping  of  fixtures  on  branch 
circuit  " 

b.  Fixture  layout 

c.  Branch  circuit  calculations 

Provide  Practical  Application  On? 

a.  Laying  out  the  light  fixtures 

b.  ,  Grouping  the  fixtures  on  brsmch 

circuit 

c.  Calculating  lighting  branch 
circuits 


INSTRU(!STIQNAL  MATERl'if^ 


Textbooks ; 

a.  Croft,  Carr  and  Watt, 
Electrician  Handbook 

b.  Graham,  Industrial  and  Commercial 
Wiring 

c.  Manufacturer's  manual 

^d.    Summers,  National  ElectricalTrpde 

A/ V3 : 

Hobar,  "Wiring  a  Switch  and  Lamp"  (ST) 


Tools  and  Equipment; 

a.  Set  of  prints 

b.  Fixture  catalog 

c.  Fixture  specifications 

d.  Scale 


c 
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Performance  Objective  (CRM) 

Fron  a  given  set  of  prints,  the  student  will  accurately  complete  the 
necessary  calctUations  to  determine  the  nundMr  and  type  of  lighting  fixtures 
needed  for  proper  amount  of  light. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  arrange  lighting  fixtiures  to  achieve  a  desired  amdunt  of  light. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page* 

Reading  Skills  ^ 
a.    Follov  directions 
Draw  conclusions 
Interpret  graphic  information 
Interpret  instructions 
Recognize  relevance  of  data 

Recognize  appropriate  reference  resources  . 
Locate  inJEormation  in  reference  materials 

Skills  • 
Ratios,  proportions  and  percents 
Fractions  and  decimals  usage  and  conversions 
Whole  number  manipulation 
Metric  conve^ion 
Squares  and  aqixare  roots 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  I/Dcate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data 

e.  Interpret  graphic  data 
Connnuni cation  Skills 
a»    Organize  information 
b«    Interpret  aural  cononunications 

c.  Compose  oral  directions  auld  questions 

d.  Use  formal  and  informal  speaking  styles 
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lE-13  Selecting  and  inatalling  a  277  volt 
fluorescent  light 


JNSIRUCTIONAL  ACTiVITIgfi 


Provide  Information  0ns 


a.  Light. output 

b.  y Light  selection 

c.  Placeinent  of  light 

d.  Operation  of  fluorescent  light 


Provide  Demonatration  On.  4 

a.  Calculating  lighting  requirements 

b.  Procedures  for  installing 
fluorescent  light ^ 

Provide  Practical  Application  On« 

a.  Calculating  light  output 

b.  Installing  light 


Textbooks; 


a. 


b. 


Croft,  Carr  and  Watt,  American 
Electrician  handbook 
Graham,  Industrial  and  Coihmercial 
Wiring 


A/Vs  : 


Bergwali,  ^'Finishing  the  Installation'* 
(FT)  ;  ''Low  Voltage  and  Special  Circuits" 
(FT) 


Student  Manuals; 

C^lahoma,  Introduction  to  Industrial 
Electricity/Electronlcs^  " 

Tools  and  Equipment! 

a.  Shop  tools 

b.  277  volt  fluorescent  light 

c.  Set  of  prints 
d*    Fixture  catalog 


\ 
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Performance  ObjiBCtive  (CRM) 

From  a  given  set  of  prints    the  student  will  accurately  determine  the 
number  of  fluorescent  lights  needed  to  provide  adequate  light,  select  thft 
type  neededi  show  placement  of  the  fixtures,  arrange  th«  lights  ontq 
branch  circuits »  install  a  277  volt  fluorescent  light  fixture,  wmkm 
wiring  connections  and  operate  the  light.    The  installations  should 
meet  all  code  requirements. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should^  given  a  performance  test  to  Mm^mm  thair  ability  to 
inst-all  a  277  volt  fluorescent  light  fixture. 

b,  •  Use  resources  provided  in  the  Instructional  Matarials  section  on  the 

previous  page. 

Reading  Skills 

a.  Follow  directions 

b.  Draw  conclusions 

c.  Interpret  graphic  information 

d.  Interpret  instructions 

e.  Recognize  relevance  of *data 
f •    Recognizb  appropriate  reference  resources 
g.    Locate  information  in  reference  materials 
Math  Skills 

a.  Ratios^  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversifv^s 

c.  Whole  number  manipulation  ^ 

d.  Interpret  graphic  data 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Recognize  relevance  of  data  ^ 

e.  Interpret  graphic  data 
Conmunication  Skills 
a •    Organize  information 

b.  Interpret  aural  communications 

c.  Compose  oral  directons  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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Hook  i4>  a  three  phase  booster  traneformer. 


INSTRUCTIONAL  ACTIVITliS 


Provide  Information  On; 


a* 

c. 
d. 

f. 

h. 


Three  phase  power 
Three  phase  booster  transformer 
Polarity 

Operation  of  booster 
Applications 

Connection  (primary  and  secondary) 

KVA  rating  , 

Ratio 


j  Provide  Demonstration  Onz 

a.  Three  phase  transformer 

b.  Three  phase  booster  g)nnection 

Provide  PracticAl  Application  ofai 


a., 
b. 
c« 


Three  phase  power 

Three  phase  operation 

Three  phase  booster  connection 

(primary  and  secondary) 


Textbooks  t 

"a.    Croft,  Carr  and  Watt,  American' 

Electrician  Handbook 
b.    Dumlap^  Siefert.and  Austin, 

Tremsformers 

A/Vs: 


Long  Filmslide  Service/  "Transformers'* 
(FS) 


\ 


ESTIMATED  CLASS  HOURS  s 
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Student  Manuals; 

Standard  Electric  Time  Bulletin 

Tools  and  Equipment: 

a.  Shop  tools 

b.  VOM 

c.  Three  phase  booster  or  three  phase 
transformer 

d.  Power  supply 


ESTIMATED  LAB  HOURS  s 
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EVALUATION  OF  PERFQRMAijnp 
Performance  Objective  (CRM) 

Given  three  single  phase  transformers ,  the  necessary  test  equipuisitt,  and 
power  supplies,  the  student  will  make  the  proper  wiring  connections  and 
operate  a  three  phase  booster  transformer  208/312,  chedc  out  and  record 
all  voltage  readings.    All  wiring  must  meet  local  and  national  code 
standards  and  manufacturer's  instructions  for  transformer  installation. 


Suggest  Testing  Activities  And  Resources 


a.    Students  should  perform  an  operational  check  of  the  transformer. 

Students  should  be  given  a  written  test  to  assess  their  ability  to 
record  voltage  readings. 


c. 


Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 


Re^ng  Skills 
a.    Follow  directions 
Draw  conclusionn 
Interpret  graphic  information 
Intarpet  instructions 
Recognize  relevance  of  data 
Recognize  appropriate  reference  resources 
Locate  information  in  reference  materials 
Math  Skills 

a.    Scientific  and  engineering  notation 
Law  of  exponents 
logarithms 

Trigonometry,  right  angles,  sine,  cosine,  and  tangent 
Ratios,  prc^ortions  and  percents 
Fractions  and  decimals  usage  eaid  conversion. 
Whole  number  manipulation 
Metric  conversion 
Interpret  graphic  data 
Problem  Solving  Skills 

a.    Recognize  appropriate  reference  sources 
Locate  information  in  reference  materials 
Draw  conclusions 
Recognize  relevance  of  data 
Interpret  graphic  data 


b, 
c. 
d. 
e. 
f. 

g» 


b. 
c, 
d. 
e, 
f, 

g. 

h. 
i. 


b. 
c^ 
d. 
e. 


7.0 


EVALUATION  OF  PERFQRMAMrir 


Pe'tormancs  Objective  (CRM) 


Suggested  Testing  Activities  And  Respurces 

Owwnicatlon  8klll«  ' 
«.    Oo«poM  Mnt^ncas 
b«    QrganlM  infoxmation 
c.    writ*  pATAgzai^s 
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,  TASK  OR  UNIT  COMPETENCY 

lE-15    Making  calculations  for  electric 
motors,  ^elders  and  heaters 


,  PERFORMANCE  STATEMENT 

Make  calculations  for  electric  motors^ 
welders  and  heaters. 


INSTRUCTIONAL  ACTIVITIF5; 


Provide  Information  On: 


Provide  Demonstration  On; 


a, 
b, 
c, 
d. 

e, 

f. 

g. 

h. 
i. 

j- 
k. 


Motor  nameplate  information 

Single  phase  motors 

Three  phase  motors 

"aree  phase  and  single  phase  motor 

:  nformation 

\^^lder  name  late  infoniation 

L ingle  phas  :  welders 

Zhree  phase  welders 

Welder  operation 

Heater  nameplate  information 

Single  phase  electric  heaters 

Three  phase  electric  heaters 


a* 

b, 
c. 
d, 

e. 
f. 


Operating  single  phase  and  three 
phase  motor  and  welders 
Motor  neuneplate  information 
Welder  nameplate  information 
Operating  single  and  three 
phase  heaters  , 
Heater  nameplate  informa^-.ion 
Load  calculations  ' 


Provide  Practical  Application  On; 

a.  Motor  branch  circuit  and  feeder 
calculations 

b.  Welder  branch  circuit 'and  feeder 
calculations 

c.  Heater  branch  circuit  and  feeder 
calculations 

d»    Selection  of  branch  circuit  and 
feeder  wire  size 


INSTRUCTIONAL  MATFRIA 


Tool 3  and  Equipment; 

Set  of  prints  with  motor  and 
welder  load 


Textbooks; 

Summers,  National  Flectrical  Code 
A/Vs: 

Hobar  Productions,   ''Electric  Motors: 
Enclosures,  Bearings  and  Mounting  Methods' 
(ST) 
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=1  c 
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ESTIMATED  LAB  HOURS 


EVALUATION  OF  PERFORMANCE  ' 


Performance  Objective  (CRM) 


From  a  given  set  of  prints,  the  student  will  acciirately  calculate  the  total 
connected  motor,  welder  and  heat  load  to  determine  the  correct  branch 
circuit  wire  sii.e  for  each* 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  an  oral  test  to  assess  their  abiUJ|y  to 
explain  operating  procedures  for  single  and  three  phase  electric 
motors,  welders  and  heaters, 

b*  Use  resources  provided  in  the  Instructional  Materials  Section  on 
the  previous'Sjcigf^  • 

Reading  Skills 

a«    Draw  conclusions 

b.  Interpret  graphic  information 

c.  Recognize  relevance  of  data 

d*  Recognize  appropriate  reference  resources 

e.  Locate  information  in  reference  materials 
Math  Skills 

a.  Sci.^ntific  and  engineering  notation 

b.  Law  of  exponents 
c •  Logarithms 

d.  Trigonometry,  right  angles,  sine,  cosine,  and  tangent 

e.  Ratios,  proportions  and  percents 

f.  Fractions  and  decimals  usage  and  conversions 

g.  V^hole  number  manipulation 

h.  Algebra 

i»  Metric  conversion 

j •  Squares  and  square  roots 

k.  Interpret  graphic  d^.ta 

Problem  Solving  Skills  ^ 

a.  Recognize  appropriate  reference  sources 

■  Locate  information  in  reference  materials 

c.  Draw  conclusiorfs 

d.  Recognize  relevance  of  data 

e.  Interpret  graphic  data 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


£7 

Suggested  Testing  Activities  And  Resources 

Congnunl cation  Skills 

a.    Organize  infornu».tion 

b«    Interpret  au^z^l  consnijnications  0 

c«    Use  fon«^l  emd  informal  sneaking  styles 
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lASK  OR  UNIT  COMPETENCY  '        '  PbftPORMAl>jCg  i!iTAYlt|utgMt 


lE-16    Identifying  motor  leads 


I       Identify  motor  leads. 


INSTRUCTIONAL  ACTIVITIFR 


Provide  Information  On: 


a. 

b. 
c. 
d. 
e . 
f. 

g. 


/ 


Motors 

Each  motor  winding  type 
Lead  identification  * 
Lead  marking  procedure 
Lead  connection  of  each 
Line  corinection  of  each 
Motor  voltage  of  each 


,  Provide  Demonstration 


On; 


a. 

b. 
c. 
d. 


Motor  winding  types 

Single  volts  motors 

Dual  |plts  motor 

Three  phase  dual  volts  ittotor 


Provide  Practical  Application  On; 

a.  Lead  identification  of  single 
phasG  motors 

b.  Lead  identification  of  three 
phase  motors 


INSTRUCTIONAL  MATERIALS 


Textbooks: 


a. 


Rosenberg,  ^Slectric  Motor  Repair 
Veinott,  Fractional  and  Subfreictional 
Horsepower  Electric  Motors 


V. 


student  Manuals; 

Oklahoma,  Introduction  to  Industrial 
Electricity/Electronics  " 

Tools  and  Equipment; 

a.  Shop  tools 

b.  Power  supplies 

c.  Meter  VOM 

d.  AC  amp  meter 

e.  Power  supplies 

t.    One  phase  single  volts  motor 

g.  One  phase  dual  volt  motor 

h.  Three  phase  Delta  wound  motor 
Three  phase  Wye  wound ^motor 


Strobotach 
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Performance  Objective  (CRM) 


Given  a  sin^l^J  phase  induction  motor  with  foiir  iinroarked  leads,  a  single 
phase  induction  motor  with  0kx  umnariced  leads  and  three-phase  Wye  or 
Delta  wound  induction  motor  with  nine  r^unarked  leads,  necessary  t6St> 
equipment  and  power  supplies,  the  student  will  correctly  identify  the 
leads  of  each  motor  and  make  the  correct  motor  lead  connection.  Wiring 
connection  to  the  proper  power  sipply  must  be  accurate.    The  student 
will  operate  the  motor  emd  check  for  proper  rpm. 


Sug{;|ested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their 
ability  to  use  test  equipment  properly.         ^  * 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previoiis  page, 

Reading  Skills 

r.«    Recognize  main  ideas,  details,  sequence  qf  events  and  cause  and  effect 
relationships  , 

b.  Make  predictions,  generalizations  and  comparisons 

c.  Draw  conclusions 

d.  Recognize  relevaitce  of  data 

e*  Recognize  appropriate  reference ' resources 
f •  Locate  information  in  reference  materials 
Math  Skills 

a*    Scientific  and  engineering  notation 

b.  Law  of  exponents 

c.  Logarithms 

d.  Trigonometry,  right  amgles,  sine,  cosine*,  and  tangent 
e*    Ratios,  proportions  and  percents 

f.    Fractions  and  decimals  usage  and  conversions 

Whole  nutnber  manipulation  ^ 
h .  Algebra 
!•  .Metric  conversion 
j»    Squares  and  square  roots 

Interpret  graphic  data 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events,  and  cause  and  effect 
relationships  ^ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

o.    Recognize  relevamce  of  data 

f.     mterpret  graphic  data  * 


746 


ERIC 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Connnuni cation  Skills 

a.  Organize  information 

b.  Interpret  aural  conmunicationa 

c.  Con^>oae  oral  directions  and  questions 

d.  Use  formal  and  informal  speaking  styles 
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TASK  OR  UNit  COMPETCNCY 


lE-l?    operating     capacitor  start  motor  '  Operate  a  capacitor  start  n»tor. 


Provide  Inforroation 


a. 

b. 
c. 
d. 
e* 


Motor  capacitor 

Motor  nameplate 

Motor  operation  and  winding 

Torque  characteristics 

Load  characteristics 


Provide  Demonstration  On: 


How  to  operate,  hook  up  and  calculate 
the  load  characteristics  of  capacitor 
motors 

Provide  Practical  Application  On: 

^.    Detentiing  starting  characteristics 
of  a  capacitor  start  motor 

b.    Determing  laad  characteristics  of 
a  capacitor  Votor 

c*    Determing  torque  characteristics 
of  a  capacitor 


Textbooks  1 


a* 

b. 
c. 


Croft,  Carr  and  Watt,  American 
Electrician  Handbook 
Rosenberg,  Electric^Motor  Repair  • 
Veinott,  Fractional  and  Subfractional 
Horsepower  Electric  Motors 


A/Vs; 

AAVIM,  "How  Electric  Motors  Start 
and  Run"  (ST) 


Student  Manuals: 

Oklahoma,  Introduction  to  Industrial 
Electricity/Electronics 

Tools  and  Equipment; 


a. 
b. 
c. 
d. 
e . 


Shop  tools 

Meters  AC  volt^amp-watt 
Motor  and  equipment 
Motor  standards 
Power  supply 
Motor  loads  ' 
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Performance  Objective  (CRM) 

Given  a  capacitor  start  motor  and  the  necessary  test  equipment  and  power 
supplies I  the  student  will  operate #  hook  up  and  calculate  the  load 
characteristics  of  a  capacitor  start  motor*    Use  national  and  local  code 
standards  for  conparlson. 


Suggested  Testing  Activities  And  l^esou{^^ 


a«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
check  motor  characteristics  such  as:  torque,  start  amps,  full  load  amps, 
speed  and  efficiency* 

b«    Use  resources  provided  In  the  Instructional  Materials  section  on  t:he 
prevloijs  page* 


Reading  Skills 

a.    Draw  conclusions 

b«     Interpret  graphic  information 

c.  Recognize  relevemce  of  data 

d.  Recognize  appropriate  reference  resources 

'  e*.    Locate  Information  In  reference  materials  * 
Hath  Skills 

a.  Ratios,  proportions  and  percents 

b.  Fractions  and  decimals  usage  and  conversions 

c.  Whole  number  manipulation 
d*  Algebra 

6.    Metric  conversion 

f.  Squares  and  square  roots 

g.  Interpret  graphic  data 
Problem  Solving  skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  Information  In  reference  materials 

c.  Draw  conclusions 

d.  Recognize  releveuice  of  data 

e.  Interpret  graphic  data 
Communication  Skills 

a.    Organize  information  ^ 

b*     Interpret  aural  communications 

c#    ^ompose  oral  directions  ajid  questions 

d*     Use  formal  and  informal  speaking  styles 


\ 

\ 


motor 


Operate  a  three  phase  induction  motor 


Provide  Information  On: 


a.  Motor  nameplate  information 

b.  Three  phase  induction 

c.  ihree  phase  power 

d.  Forward  and  reverse  operation 

e.  Load  characteristic 
f*  Start  characteristic 
g-  Run  characteristic 

h.  Motor  efficiency 

i.  Applications 


Provide  DemonstratidK  On; 

Hooking  up  and  ope^rating  a  three  phase 
induction  motor 

Provide  Practical  Application  On; 

a.  Forward  and  reverse  operation 

b.  Applications 

c.  Dual  volts  motors 

Starting  characteristic  and  direction 
of  rotation 
, e.    Torque  characteristic  of  three  phase 
induction  motors 

f .  Load  characteristic  of  three  phase 
induction  motros 

g.  Efficiency  of  a  three  phase  induction 
motor 


Textbooks; 

a.  Adams,  Electrical  Principles  and 
Practices 

b.  Rosenb'irg,  Electric  Motor  Repair 

c.  Veinott,  Fractional  and  Subfractional 
Horsepower  Electric  Motors 


StudenV  Manuals; 

Oklahoma,  Introduction  to  Industrial 
Electricity/Electronics  ' 

Tools  and  Equipment; 

a.  shop  tools 

b.  Motor  and  equipment 

c.  Meters  AC  volt-amp-watt 

d.  Motor  standards 

e.  Power  supply 

f.  *  Motor  load 


ERIC 


ESTIMATED  CLASS  HOURS 


c 


VII-551 


ESTIMATED  LAB  HOURS 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  three  phase  induction  motor i  the  necess^l^  test  equipment  and  power 
simply  I  the  student  will  hook  xsp,  operate  and  check  the  following  motor 
characteristics;    torque,  start  amps,  full  load  amps,  speed  and  efficiency* 
Use  national  and  local  code  standards  for  con^arisons.. 


Suggested  Testing  Activities  And  Resources 


a.  Students  should  be  given  a  perfomumce  test  to  assess  their  ability  *^ 
to  calculate  the  load  characteristics  of  a  three  phase  induction 
motor. 

b.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 


Reading  Skills 

a*  Draw  conclusions  > 

b*  Interpret  graphic  information 

c.  Recognize  relevance  of  ^ta 

d.  Recognize  appropriate  reference  resources 

e.  Locate  information  in  reference  materials 
Math  Skills 

a.  Trigonometry,  right  angles,  sine,  cosine,  and  tamgent 
h.  Ratios,  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 

d*  Whole  number  manipulation 

e.  Algebra 

f«  Metric  conversion 

g«  Squares  auid  square  roots 

h.  Interpret  graphic  data 

Problem  Solving  Skills 

a*  Recognize  appropriate  reference  sources 

h.  Locate  information  in  reference  materials 

c«  Draw  conclusions 

^  d.  Recognize  relevance  of  data 

^  e.  Interpret  graphic  data  ^ 

Conmunication  Skills 

a«  Organize  information 

b.  Interpret  aural  communications 

c«  Compose  oral  directions  and  questions 

d«  J;se  formal  and  intormal  spoaking  style 
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HP-01    Selecting  reservoirs,  used  in 
hydraulic  systems 


Select  reservoirs  lased  in  hydraulic 
systems . 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 
b. 
c. 
d. 
e* 


Types  of  reservoirs 
Purpose  of  reservoir 
Operation  of  a  reservoir 
Resfun^oir  construction  f 
i^eservoir  sizing 


Provide  Petnonstration  On; 

a*    Vented  reservoir 
t>.    Pressurized  reservoir 
and  safety 

Provide  Practical  Application  Om 

Selecting  a  reservoir  for  a  hydraulic 
s/stem 


INSTRUCTIONAL  MATERIAL  R 


Textbooks; 

Manufacturer's  manual 

b.  MhVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power 

t1.    Pippenger  and  Hicks,  Industrial 
Hydraulics 

^/iNskerSf-  Industiial  Hydraulic 
Manual 


A/VS; 


a,  MAVCC,   "Hydraulics"  (TR) 

b.  Parker/Hannifin,  "Fluid  Power' 
(TR)  (BT) 


Student  Manuals; 
MAVCC,  Hydraulics 
T*og.ls  and  Equipment; 

a.  Reservoirs 

b.  Hydraulic  system  trainer 
^  c.    Hand  tools 


IjSTIMATED  class  HOUR^^  ESTIMATED  LAB  HOURS 

VII-553 

^  Z*^ 


Objective  (CRM) 

GivM  •pttclficationsr  tools  and  a.  hydraulic  system  which  requires  a  reservoir # 
the  student  will  select,  with  100%  accuracy,  the  type  and  construction  features 
of  a  reservoir  for  th6  system. 


Suggested  Testing  Activities  And  Resources 


4. 


.  a«    students  should  be  given  a  performance  test  to  assess  t^elr  ability 
discuss  the  operation  of  a  hydraulic  reservoir. 

b.    Use  resources  provided  In  the  Instructional  Materials  section  on  the 
previous  page • . 

\ 

Reading  Skills 

a*    Recognize  main  Ideas,  details,  sequence  of  events  and  cause  and  effec-t 
relationships  ' 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions  ^ 

e.  Interpret  Instructions  * 

f.  Recognize  relevance  of  data  \ 

g.  Recognize  appropriate  reference  resources  >y 

h.  Locate  information  In  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Whole  number  manipulation 

c.  Apply  formulas  , 

d.  Estimate  numbers 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Re.cognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 
d*    ^tlmate  outcomes 

e.  Draw  conclusions 

f •    Interpret  non-graphic  information 

g.  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a*     Interpret  aural  communications 

Compose  oral  directions  and  questions 
c*    Use  formal  and  informal  speaking  styles 
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TASK  OR  UNIT  COMPETENCY 


HP-O. 


Selecting  and  installing  lines, 
fittings  and  couplers  used  in 
^draulic  dmd  pnevanatic  systems 


Kb>^PORMAN6E  STATFMFMT 


select  and  install  lines,  Sittings  and 
coup]^s  used  in  hydraulic/pneumatic 
systems. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On: 


a. 


b. 


Purpose  of  lines r  fittings ,  quick 

discrnnects  and  couplers 

Operation  of  lines,  fittings,  quick 

disconnects  anH  'roi^lurs 

Types  of  lines,  fittings,  quick 

disconnects  and  couplers 

Line,  fitting,  quick  disconnect  and 

::oipler  construction 


Provide  Demonstration  On; 
Calculating  flow  and  velocity 
Provide  Practicel  Application  On; 


a. 


Selecting  lines,  fittings,  quick 
disconnects  and  couplers  for  a 
hydraulic/pneumatic  system 
Installing  lines,  fittings,  quick 
disconnects  and  couplers  on  a  * 
hydraulic/pneumatic  system 


Textbooks : 

a.  Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power; 
Industrial  Pneumatic  Technology 
Pippenger  and  Hicks,  Industrial 
Hydraulics  " 

A/Vs: 


INSTRUCTIONAL  MATERIALS 


student  Manuals: 
MAVCC,  Hydratriics 
Tools  and  Ec^uipment : 


a. 
b. 
c. 


Types        lines,  fittings  and  couplers 
Hydraulic/pneumatic  system  trainer 
Hand  tools 


a.    Bobbs  -  Merrill,  "Fluid  Power"  (TR) 

MAVCC,   "Hydraulics"  (TR) 
c.    Parker/Hannifin,  "Fluid  Power" 

(TR)  (ST) 


# 


ESTIMATED  CLASS  HOURS  2 


ESTIMATED  LAB  HOURS 


ERIC 


vii-555 


751 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  specifications,  tools  and  hydraulic/pneumatic  system  which  requires 
fi/ttings  and  couplers,  the  student  will  select,  with  100%  accuracy,  the 
appropriate  lines,  fittings,  quick  disconnects  and  couplers  for  the  systeit. 
TT^e  student  will  then  install  the  lines,  fittings  and  couplers.    No  leaks 
must  be  present. 


Suggested  Testing  Activities  And  Resources 


a«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
discuss  the  purpose  and  operation  of  lines,  fittings,  quick  disconnects 
and  couplers. 

b.    Students  should  perform  an  operational  check>Qf  the  lines,  fittings, 
quick  disconnects  and  couplers «  / 

c«    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a*     Recognize  main  ideas,  details r  sequence  of  4vents  and  cause  and  effect 
relationships  ^ 

b.  Follow  directions 

c.  Make  predictions r  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognizr  appropriate  reference  resources 

h.  .Locate  information  in  reference  materials  • 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  ^"\tios,  proportions  and  percents  ^ 

c.  v^hole  number  manipulation 

d.  Apply  formuJ  s 

e.  Estimate  numbers 
Problem  Solving  Skills 

a.     Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect- 
relationships 

Recognize  =\ppropriate  refei  ace  sources 

c.  Locate  infoimation  in  reference  materials 

d.  Estimate  outcomes 

e.  Draw  conclusxons 


EVALUATION  OF  PERFQRMANCF 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

f.  Interpret  non-graphic  information 

g »  Recognize  relevance  of  data 

h.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Interpret  aura.l  communications 

b.  Compose  oral  directions  and  questions 

c.  Use  formal,  and  informal  speaking  styles 


VII--557 


ERLC 


75^; 


^  TASK  OR  UNIT  g)OMPETE'NCY 

HP-03    Selecting  and  installing  seals 

used  in  hydraulic/pneumatic 
systems 


Select  and  install  seals  used  in 
hydraulic/pneumatic  systems. 


INSTRUCTIONAL  ACTjVjTj|S 


Provide  Information  On; 

a.  Purpose  of  seals 

b.  Operation  of  seals 

c.  Types  of  seals 

d.  Seal  construction 

e.  Installation  procedures 


Provide  Demonstration  On; 

a.  .Positive  seals 

b.  Non-positive  sedls 

Provide  Practical  Application  On; 

a.  Selecting  seals 

b.  Installing  different  types* of  seals 


INSTRUCTIONAL  MATERIA!  5; 


Textboo'*s ; 


a. 
b. 
c. 

d. 

e. 


Manufacturer ' s  manual 
MAVCC,  Hydraulics 
Parker/Hannifin,  Fluid  Powers- 
Industrial  Pneumatic  Technology 
Pippenger  and  Hicks,  Industrial 
HydrauJ.ics 

Vickers,  Industrial  Hydraulics  Manual 


3 


Student  Manuals; 
MAVCC,  Hydraulics 
Tools  and  Equipment; 

a.  Types  of  seals 

b.  Hydraulic/pneuiaatic  system  trainer 

c.  Hand  tools 


A/Vs : 


a. 
b, 


Bobhs  -!M»?rriii,   "PxUj.vi  Power'*  (Tn) 

MAVCC.   "Hydraulics"  (TR) 

Parkei /Hannifin,   "Fluid  Power"  (TR) 

(ST) 


^TIMATED^CLASS  HQURS_j^  ESTIMATED  LAB  HOURS  3 

VII-559 

ERIC  757 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  specifications,  tools  and  a  hydraulic/pneumatic  syBtem  which  requlrM 
seals,  the  studeiit  will  select,  with  100%  accuracy,  the  appropriate  seals  for 
the  system.    The  student  will  then  install  the  seals*    No  leaks  must  be  pffesent« 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  porforroance  test  to  assess  their  ability  to 
discuss  the  purpose  and  opei  .uion  of  different  types  of  seals. 

b.  Students  should  perform  an  operational  check  of  the  seals. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

^  Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships  ^ 

b.  Follow  directions 

c*    Hake  predictions,  generalizations  and  comparisons 

d;    Draw  conclusions 

e.    Interpret  instructions 

:  date 
reifei 

Locate  information  in  referehce  materials 
.ath  Skills 


f .     Recognize  relevance  of  data 

Recognize  appropriate  reiference  resources 


a.  Scientific  and  engineering  notation 

b.  Ratios,  proportions  and  per^ents  1)f 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Whole  number  manipulation 

e.  Apply  formulas 
Problem  Solving  Skills 

a.  Recognize  appropriate  reference  sources 

b.  Locate  information  in  reference  materials 

c.  Make  predictions,  generalizations  and  comparisons 
ConBnunication  Skills 

a.  Interpret  aur^l  communications 

b.  Use  formal  and  informal  spoakxng  styles 


ERIC 


VII--560 

758 


.  ■fV«K  OR  UNIT  COMPETENCY  '        '  ^^kH^U^^MAM^iP  STATEMENT 


HP-04    Selecting  and  installing  pumps 
used  on  hydraulic  systems 


 3 

Select  and  install  pumps  used  on  hydraulic 
systems . 


INSTRUCTIONAL  ACTIVITIES 


Pro^ade  Info-rroation  On; 


a.  Purpose  of  pun^js 

b.  Operation  of  puin5s 

c.  Types  of  pumps 

d.  Pump  construction 

e.  Pump  ratings 

f .  Installation  procedures 


Provide  Demonstration  On; 

a.  Gear  pumps 

b.  Vane  pun^Ds 
c»    Piston  pumps 

Provide  Practical  Application  On: 
a.     Selecting  pumps 

b»    Installing  different  types  of  punps 


INSTRUCTIONAL  MATERIAL?^ 


Textbooks : 


a. 
b. 
c. 
d. 


Manufacturer's  manual  ^ 
MAVCC,  Hydraulics 
Parker/Hannifin,  Fluid  Power 
Pippenger  and  Hicks,  Industrial 
Hydraulics  '  ' 

Vickers,  Industrial  Hydraulic 


Manual 


.cs 


A/Vs: 


Student  Manuals: 

MA VCC,  Hydraulics 

Tools  and  Equipment: 

a.    Types  of  pnnps 

b*     Hydraulic  system  trainer 

c.     Hand  tools 


a. 
b. 
c. 


Bobbs  -  Merrill,  '•Fluid  Power (TR) 
MAVCC,   ••Hydraul  ICS"  (TR) 
Parker/Hannxf in,  "Fluid  Power'*  (TR) 
(ST) 


ERIC 


ESTIMATED  CLASS  HOURS 


3 


ES"^<MATED  LAB  HOURS 


VII-561 


7-yj 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Given  a  hydraulic  system/  tools  and  manufacturer's  specifications,  the  studervt 
will  select  and  Install  a  pump  for  the  system.    The  Installation  must  be  in 
accordance  with  the  manufacturer's  specifications  and  without  leaks*. 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  performance  test  to  assess  their  ability  to 
discuss  the  operation  of  hydraulic  pumps, 

Y 

b.  Students  should  perform  an  operational  check  of  the  p\imp, 

€•    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page« 

Reading  Skills 

a.  ^  Recognize  main  idea,-*,  details,  sequence  of  events  and  cau5>e  and  effect 

relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparii>cns 

d.  Draw  conclusions 

e.  Interpret  instructions  < 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific-  and  engineering  rotation 

b.  Ratios,  proportions  and  percents 

c.  Fractions  and  decimals  esage  and  conversioni; 

d.  Whole  number  manipulation 

e .  Apply  formulas 
Problom  Solving  Skills 

a.  Recognizti  main  idedis,  details,   sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  in'^ormation  in  reference  matorialis 

d.  Estimate  outcomes 
ti.     Draw  conclusions 

f.  Interpret  non-^graphic  information 
q.     Recognize  relevance  of  data 

h.     Hake  [vrodici tons,  genoralizations  and  comparisons 


711-56^..,^ 


EVALUATION  OF  PERFORMANCE 


— 

Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  Skills  ** 

a*    Interpret  aural  communications 

b*    Compose  oral  directions  and  questions 

c.    Use  formal  and  informal  speaking  styles 


ERIC 


VII-563 


I 


]_  TA^K  OR  UNIT  COMPETgNCY 

HP-05    Identifying  and  desctibing  the 

properties  of  diffe?rent  hydraulic 


,  PERHOHMANCE  STAT£t>/igKiT 

Identify  and  describe  the  propertier^oF 
different  types  of  hydraulic  f.li^ids. 


INS  I HUC  f  lONAL  ACTIVITIES' 


=3 
3 


Provide  Information  On: 


a. 
b. 


e, 
f , 


Operation  of  fluids 

Physical  and  chemical  properties 

of  hydraulic  fluids 

Component  f^rotection  and  system 

c  on tamina  t  i  on 

1.    Water  and  demulsif ication.. 
Dissolved  air 
Foaming 

Corrosion  and  rust 
Metal  particles 
Types  of  hydraulic  fluids 
1.    Petroleum  oils 

Oil  in  water  emulsion 
Water  in  oil  emulsion 
Water  bas  glycols 
Chlorinated  hydrocarbons 
Phosphate  esters  ^ 
Silicons 
Silicate  esters 
Selection  of  fluids 
Filling  the  system 


2. 
3. 
4. 
5. 


2. 
3. 
4. 
5. 
6. 
7. 
8. 


Provide  Demonstr'ation  On: 
Different  types  of  hydraulic  fluids 
Provide  Practical  Application  On: 

a.  Selecting  fluids  for  a  hydraulic 
system 

b.  Filling  the  hydraulic  system  with 
•  fluid 


Textbooks; 

a.  Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power 

d.  Pippenger  and  Hicks,  Industrial 
Hydraulics 

e.  Vickors,  Industrial  Hydraulic 
Manual 

A/Vs : 

a.  MAVCC,    '*Hydr  .  ilicr>"  (TR) 

b.  Parker/HanniMn ,  "Fluid  Power"  (TR) 
(ST) 


Student  Manuals: 
MAVCC,  Hydraulics 
Tools  and  Equipment; 

a.  Type  of  hydraulic  fluids 

b.  Hydraulic  systems  trainer 

c.  Hand  tools 


ERLC 


ESTIMATED  CU\SS  HOURS 


Vll-565 


_ESTIM^  HOURS, 

7C2 


EV^LUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Given  several  types  of  hydraulic  fluids #  the  student  will  identify  the  different 
types  with  100%  accuracy  and  fill  the  system  with  fluid  according  to  the 
manufacturer's  specifications.  ^ 


a.  Students  should  be  4iven  a  performance  test  to  assess  Itfleir  ability  to 
explain  the  properties  of  the  different  types  of  fluids. 

b.  Students  should  perform  an  operational  check  of  the  fluid. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 


Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  eff^ct 
relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e*     Interpret  instructions 

f.  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 
Locate*  information  in  reference  materials 

Math  Skill3^^  , 

a"!    ScTaficifT^and  engineering  notation  *V 

b.  Ratios,  proportions  and  perct^nts 

c.  y^r^^^ns  and  decimals  usage  and  conversions 

d.  ^(gfrhii^xonnulas 
Problem  Solving  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate}  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes 
Draw  conclusions 

f*     Interpret  non-graphic  information 
g.     Recognize  relevance  of  data 

Make  predictions,  generalizations  and  comparisons 


Suggested  Testing  Activities  And  Resources 


VII-566 


EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


Suggested  Testing  Activities  And  Resources 

Communication  Skills 

a.  Interpret  aural  communications 

b.  Compose  oral  directions  and  'questions 

c.  Use  formal  and  informal  speaking  styles  *  / 


VII-567 


ERIC  ^  "  * 


,  TASK  OR  UNlf  COMPETENg^ 

HP-06    Preventing  hydraulic  and  pneumAtic 
system  conteunination 


Prevent  hydraulic  and  pneumatic  system 
conteunination* 


Provide  Information  Ont 

a.  Sources  of  contamination  in  a 
hydraulic  or  pneumatic  system 

b.  Effect  of  temperature,  moisture 
and  air  pressure 

c.  Results  of  conteuninAtion 
Moisture  removal 

e.  Oil  scrubbers  ^ 

f.  Filters 

g.  Procedures  to  avoid  system  contam- 
ination % 

h*    Lubricators  for  pneumatic  systems 


Provide  Demonstration  On; 

a.  Identifying  methods  of  filtration 
and  decontamination 

b.  Procedures  to  avoid  system 
contamination 

Provide  Practical  Application  On: 

Identifying  methods  of  filtration  and 
decontamination 

1.  Selecting  filters  for  a  iiydraulic 
system 

2.  Selecting  filters  for  a  pneumatic 
system 

3.  Installing  filters  in  a  hydraulic 
system 

4     Installing  filters  in  a  pneumatic 
system 

5.    Operation  of  lubrication 


Textbooks : 


a.  Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power 
Pippenger  and  Hicks,  Industrial 
Hydraulics 

e.     Vickers,  Industrial  Hydraulics 
Manual 


A/Vs : 

a.  Bobbs  -  Merrill,   "Fluid  Pover"  (TR) 

b.  MAVCC,  "Hydraulics"  (TR) 

c.  Parker/Hannifin,  "Fluid  Power**  (TR) 
(ST) 


student  Manuals; 
MAVCC,  Hydraulics 
Tools  and  Equipment: 


c 


a.  Filters 

b«  Strainers 

c.  Hydraulic  system  trainer 

d«  Hand  tools 


/ 


ESTIMATED  CLASS  HOURS  ESTIMATED  LAB  HOURS  T 


-0       ,  3bl  c 
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f 

EVALUATION  OF  PERFORMANCE 


— 

Performj^nce  Objective  (CRM) 

Given  apecif ications,  the  student  will  explain  the  sources  and  effects  of 
hydraulic  and  pneumatic  system  contamination  and  will  identify  the  different 
methods  of  system  decontamination  as  well  as  procedures  to  avoid  system 
contaminat  ion •  ^ 


Suggested  Testing  Activities  And  Resources 

a.    Students  s^ould  be  given  a  performance  test  to  assess  their  ability  to  discuss 
the  operation  of  hydraulic  and  pneumatic  filters  euid  strainers. 


b«    Students  should  perform  an  operational  check  of  the  filters #  lubricators  and 
liners*  ^  * 

resources  provided  in  the  Instructional  Materials  section  on  the  previous 


U^e  ti 
page. 


Reading  Skills 

a*    Recognize  main  ideas /  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Follow  directions 

c.  Make  predictions^  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructions 

f.  *    Recognize  appropriate  reference  resources  * 

g.  Locate  information  in  reference  material^ 

Math  Skills  '  ' 

a.    Scientific  and  eng-vn^ering  notation 
Problem  SoJ ving  Skills 

a.  Recognize  main  ideiSr  detailsr  sequence  of  events  and  cause  and  effect 
relationships  % 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  rrateriais 

d.  Estimate  outcomes 

e.  Draw  conclusion^ 

f.  Interpret  non-graphic  information 

g.  Make  predictions r  generalizations  and  comparisons  ; 
Comn'unication  Skills  * 

a.  Interpret  aural  communicationii 

b.  Compose  oral  directions  and  questions' 

c.  Use  formal  and  informal  speaking  styles 


VII  70 


PbHi-UftMAMfie  STATEMgiMf- 


Select  and  Install  cylinders  uaed  in- 
hydraulic/pneumati<}  ^yatema . 


INSTRirCTiONAL  ACTIVITIES 


Provide  Information  On: 


a. 
b. 
c. 
d. 
e. 
f. 
9. 


Types  of  cylinders 
Operation  of  cylinder 
Sizing 

Cylinder  consitrjoc^ion 
Cylinder  nountings 
Cylinder  ratings 
Installation  procedures 


Provide  Demonstration  On: 

a,  Doxable-acting  cylinders 

b.  Single-aqtingr  cylinders 


ing 
cal 


Provide  Practical  Application  Qns 

r 

a.  Selecting  a  cylinder  for  a  hydrauli 
pneumatic  system  ^ 

b.  Installing  a  cylinder  on  a  hydrauXiq 
pneuznatic  system 


INSlBUCilONAL'  MATgRIAl"^ 


Te)9tbookg; 

a*    Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Ha? ni fin r  ^luid  Power; 
Industrial  Pneumatic  Technology 

d.  Pippenger  and  Hicks,  Industrial 
Hydraulics 

e.  Vickers,  Industrial  Hydraulics  Manual 
A/Vs: 

MAVCC,  "Hydraulics"  (TR) 


b.    Parker/Hannifin,  "Fluid  Power"  (TR) 


- — r 

nualss  \ 


Student  Manuals 

a.  Cylinders 

b.  Hydraulic/pneumatic  system  trainer 

c.  Hand  tools 


(ST) 


ESTIMATED  CLASS  HOURS 


=] 

VII-571 


ESTIMATED  LAB  HOURS  a 


ERIC 
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Performance  Objective  (CRM) 

Given  .pecificationa,  tools  and  a  bydtaulic/pneumatic  system  which  requires  a* 
cylinder,  the  student  will  select,,  ^ith  xOO%  aceuracy,  the  type  and  capacity 
cylinder  for  the  system.    The  student  will  then  install  the  cylinder;    The  ' 
.installation  must  be  in  accorw  nee 'with  the  manufacturer 'I  specifications.^ 


Suggested  Testing  Activities  And  Resources 

A,    Students  should,  be  given  a  performance  test  to  assess  trheir  ability  to 
discuss  tl^e  operation  of  a  hydraulic/pneumatic  cylinder.. 

b.  Students  shdiild  'be  given  a  ^performance  test  t\  assesls  their  ability  to 
calculate  the  following: 

1.  Force  output  of  a  cylinder  ^ 

2.  Speed  of  a  cylinder ,        -  *  =  .       *  , 

3 .  Power  output  of  a  cylinder 

4.  Flow  rate  required  to  move  a  cylinder  a  given  distance  in  a  given  time. 

c.  Students  should  determine  if  in\ernal  leaks  are  present.  *  : 

d.  Stud^ents  sholild  perform  an  operational  check  of  the  cylinder. 

e'.    Use  resources  provided  in  the,  Instructional  Materials  section  on  the  j 
previous  page. 

Reading  Skills  ^' 

a»    Recognize  main  ideafe,  details,  sequence  of  events  and  cause  and  effect 
relationships  ^ 

b.  Follow  directions  '  i      '  '  ^      ^  ^ 

c.  .  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  instructijons  .  .  ^  '  ^ 

f.  Recognize  relevance  of  data  '  ^ 

g.  Recognize' appropriate  reference  resources 

h.  Locate  information  in 'reference  materials 
Math  Skills 

Scientific  and  engineering  notation  *  ' 

Ratios,  proportions  and  percents  * 
Fractions  and  decimals  usage  and  conversions 
Whole  number  manipulation  p 
Squares  and  squ£u:e  roots 
Apply  formulas 


VII--572 


768  . 


cyALUATlON  OF  PERFQRMANrp 


Performance  Objective  (CRM) 


r 


!/ 


«  • 


r 


Suggested  Testing  Activities  And  Resources 

Problero  Solving  Skills 

a.  Recognize  main  id^as,  details,  sequence  of  events  and  ca-se  and 
relationships  *  ^  « 

b.  Recognize  appropriate  referenci  sources  ^ 
cf.    Locate  inftarmation  in  referenci  materials 

^    d«    Estimate  outcomes        ^  * 

^    e.    Draw  conclusions  , 

f.  Interpret  non-graphic  informati^ 

g.  Recognize  rel^evance  of  data  V 

h.  Make  predictions,  generalizations  and  comparisons 
.  Cownunication  SkiUls  ^ 

a.    Organize  information 
*  i^.*    Interpret  aural-  coirmunication 
^      c.    Compose  oral,  directions  and  questions 
d.    Use  formal  and  informal  speaking  styles 

i 


effect 


\ 


I 


4 
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Hp-08   Selectiinr  and  installing  valves  <  * 

on  hydAulic/pneuaaatic  systems 


Provide  Information  Qnt  - 


a.  Purpose  of  valves 

•  b";  Operation,  of  valves 

*^  c .  Types  of  ^valves 

'd.  Valve  construction  N 

e.  Installation  procedures  ^ 


Provide  Demonstgatidh  On* 

a.  Presstire  relief  valves 

b.  Directional  control  valves 

c.  Flow  cdndtrol  valves 

*d.    Pressure  deducting  valves 
e.    Check/ valves  .  K 

f «    Sequence*  valves 

-Protidtf  Practical  Application  Qni 

•  '-^ 

a.    Selecting  valves 
"b.    Installing  values  on  hydraulic/ 
jineumatic  systems 


I 

V 


INSTRUCTIONAL  MATErIaTI 


Textbooks :  -  \ 

< 

a.  »   Manufacturer '6  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power? 
Industrial  Pneumatic  Technelocyy 

d*    Pippenger  and  Hidks^  Industrial 

•  Hydraulics  ' 
e.    V^ckers,  Industrial  Hydraylics  Manual 

A/Va; 

i 

av.  ^obbs  -  Merrill,  "Fluid  Power"  (TR) 

b.  MAVCC,  "Hydraulics"  (TR)       ^         «^  * 

c.  Parker/Hannifin,  "Fluid  Powjlr"  .  ^ 
(TR) (ST)  ^      '  .      /  * 


Student  Manuals < 

MAVCC,  ^Hydraulics 

Tools  and  Equipments  ^  ' 

a»    Valves  ^ 

b*  Hydraulic/pneumatic  system  trainer 
c.    Han/  tools 


c .  Han/ 
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Performance  Objective  (CRM)^  / 


Given  hydraulic/pneiuutlc  aytemsi  tools  and  memufacturer '8r  speclfibatlonsi  t^mf 
utudent  will  siilect,  with  100%  accuracy #  th9/type  of  valves . needed  for.  the,  • 
system.    The  student  iM.ll  .install  the  valve  in.  accordance  with  l^e  nianuf acturer  ^s 
specifications.  /  . 


Suggested  TestingVctivities  And  Resources 

a.  Students  should  be  given  a  performance  test'  to  discuss  the  operatlonrof 
hydraulic/pneumatic  valyes.  \ 

b.  Students  should  perform  an  operational  check  of  the  v&lve. 

c.  .Use  resources  provided  in  the  Instructional  Materials  section  pn  the 
'  previous  page.  #  . 


Reading  Skills 

a.  Recognize  maiji  ideaa>»  details,  sequence  of  events  and  cause  and  effect 
relationships  .  <  / 

b.  ^Follow  directions 

#c.    Make  predictions,  generalizations  and  compari^ns  ^  ^ 

d.  Draw  conclusions "  >        ^  '  ^ 

e.  Interpret  instructions  ^  ^  * 

f.  Recognize  relevance  of  data      >^  '  ^  ^ 

g.  Locate  information  in  reference  materials  . 

Math  Skills  ^ 
a.    Scientific  and  engineering  notation 

Ratios,  proportions  and  ^r cents 
,c.    Fractions  aAd  decimals  usage  ahd  conversions 

d.  Whole  number  manipulation  ,  '  , 
Problem  Solving  Skills 

a.  Recogn^e  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
*   relationships  •  <  *  '  ^  ^ '  ♦ 

b.  I^cognize  appropriate  reference  sources 

c.  Locate  information  in  reference  matjerials 

d*    Draw  conclusions  ^  t 

e,  .  Interpret  non-graphic  information  * 
f *•    Recognize  relevance  of  data 

g,    MaJce  predictions,  generalizations  and  comparisons 

Conggunirtttion  Skills 

a. *  Interpret  aural  communication  / 

b'.    Use  formal  and  ihformal  speakiryj  styles  ^ 
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HP-09    ;dentifying  basic  hydraui'ic/ 
pneumatic  pTtcuits  * 


lde>»tify  basic  hydraulicVpneunaWc 
circuits.   V^f  • 


Provide  'Inforaation-  c^t 

a.  CoB^tonents  of  basic  JiydraiUic/ 
pneumatic, circuita  *  , 

b.  .  .Types  of  hydraulic/pneumatic  circuits 

c.  Oil  flow. in  a  circuit     .  "*  ' 

d.  ;«lrection  of  fluid  flow  in  an  open  • 

circuit 

e.  Direction  of  .fluid  fH>v  in  multiple 
actuate  ^open-center  syiptems    .  . 

.f.  'Valves  in  the  neutral  and  shifted 

^?^^!^!fk"^        flui4)flow  in  a 
cioseSaiei^ter  sys^m 


Provide  Demonstration  On: 
Hydraulic/pneumatio  cirouits 
Providfe  Practical  Application  On; 
Showing  the.oij.  flow  in  a'^circiiit 


/ 


Textbooks ; 


a.    Jlanuf acturer •  s  manual 
W   MAVCC,  ftydrAulics  ' 

c.  Pippenger  and  Hicks,  indus^al 
-.HydrauUcs  ~  ^ 

d.  Vjjckers,  Industrial  Hydraulics  Mawial 

a.  Bobbs  -  Merrill,  "Fluid  Power"  (TR) 

b.  MAVCC,  "Hydraulics"  (TB) 

c.  Parker/Hannitin,  "Fluid  Power"  (TH) 
(ST)        *    .  » 


Student  Manuals; 
MAVCC/  Hydraulics 
Tools  and  Equipments 

♦ 

a.  ^Types  of  accessories 

b.  Hydraulic  system  trainer 

c.  Hand  tools 
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EVALUATION  QF  PERFORMANCE 


Performance  Objective  (CRM) 

•  .- 

Given  a  schematic  of  an  open-cervter  and  a  closed^center  circuity  the  stiadant.  will 
J  show  the  oil  flow  in  the' circuit  with  100%  accuracy. 


■  f 


3 


i 

J 


Suggested  Testing  Activities  And  .Resources 

a'.  Students.  shoUld  be  given  ^'performance  test  to  assess  thHie^lllty  to  dfaw 
'     V  a  schematic  of  open-center  an^  closed-center  clxcults.  ^ 

♦  f  « 

b.    Use  the  resources  provided  In. the  instrucl^lonal  Materials  section  on  the 
previous  page.  *•     ^         ,  ^ 

Reading  Slcills   ^  . 

a»    Recognize  main  ideas, Ndetai;.s,  sequence  of  events  an4  cliuye  effect 
•  ^  relationships       ^       '  ^       '  • 

b.  Follow ^directions 
c«    Draw  conclusions 
d*^  N.  Interpret  graphic  information 
e.    Interpret  instructions  * 
t.  ; Recognize  rileva^ce  of  data  ^ 

g.  \Recognizfe  appropriate  reference  resources 

h.  Locate  ihformatlon  xn  reference  materials  '  ^ 
Math  Skills            ^                  '  . 

a.  Ratios  r  proportions  and  per  centos, 
b*  'whole  number  manipulation  ^  . 

c.  Organize  data  into  graphics  , 
yd.    Interpret  graphic  data 

Problem  Solving  Skills  ^       .  '  ^ 

a*  'Recognize  main  ideas,  details,  sequence. of  events  and^cause^d  effect 
relationships     ^  *  ^  ^ 

b.  Recognize  appropriate  reference  sources  -  f 

c.  Locate  informatioii  ih  reference  materials  / 

d.  Estimate  outcomes    ^    ^      '  . 

e*    Draw  conclusions  \     ^     »      •  * 

f  •    Interpret  non-graphic  injEormation 
g.    Recognize  relevance  of  data  w 
^  h.    Organize  data  into  graphics 

i.  Interpret  graphic  data 
\Make  predictions,  generalizations  and  comparisons 

Oommunication  Skills 
a.    Organize  information 

b*    Comp^e  oral  directions  an^  questions       '  ^ 
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HP-iO    Sel.;aa«9  an*  ii.«t«ll5tag  oonipy„4 
•M«ed  on*^  pneumatic  ^ys^em  ' 


■NT 


lors 


Select  and  install  compj^ssorg  uaed  on  a 
/Pireumhti^  system.     '  .    """^  T 


Provide  Infomation  On* 


a.  Purpose 'of  con^ressor  ; 

b.  *  Operation  pf  comptBsso^  * 
Cr    Types  ol^^coit4)re8S0ifs^ 
tf.    Compr^sor  *constructioA  ' 


Pi,>yidB  Demonrtj^afioti  nn. 


V    Displacement  compressors 
yb.    Dynamic  conqpressors 

Provide  Practical  Application  On't 


ar*  Distinguishing  between  types  of 

.coxnpressors  *  ^  . 

b*.  E3q)laining  'compressor  opera^tion 


/ 


Textbooks 


£a< 


a.  Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Industrial      '  v 
Pneumatic  Technology' 

♦'• 

A/Vst 

a.  Bobbs  -  MerrillV  "Fluid  ^ower"  (TR) 

b.  Pdrker/Hannifin,  "Fluid  Power"  (TR) 
(ST) 


Student  Manuals; 
MAVCC,  Hydraulics 
Tools  *ancl  Equipment  s 

a.  ^  Compressoi^ 

b.  Pneumatic  systexa 

c.  Hand  tools  \ 


I 
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hvaluationoft  ^^RMANCE 


Objective  (CRM) 

Given  a  coApreMor/t^ttadeots  should  perf  trni  an  operational  check.  The  ooiy^reflaor 
frntat  function  Recording  to  the  manufacturer's  specif IcatloHs*  i 


/ 


/ 


Suggested  Testing  Activities'  And  Resources 

a.  Students, should  perjform  an  operational  check  of  the  compressor. 

b.  Use  regburces  provided  in 'the  Inaticuctional  Materials  section  on  the 
previous  page.     v  ^  ^ 

Reading  Skills 

a>.    Recognize  main  ideas  Ade tails  #  sequence  of  events  and  cause  and  effect 


relationships  « 

b.  Follow  directions  * 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

^  e.  V  Interpret  instructions  ^' 

f.  Recognize  appropriate  reference  resources 

g.  *40cate  information  in  tefere^ice  materials 
Math  Skills  ]         -  ' 

a.  Scientific iand"  engineering  notation 

b.  Ratios,  proportions  amd  percents 

c.  'Fractions  and  decimals  \isage  emd  conversions 

d.  Whole  nuinber  manipulation 
Problem  Solving  Skills 

a.    Recognize  appropriate  reference  sources 
^b.    Locate  information  in  reference  materials 
c.    Draw  conclusions 
\^  d.  *  Interpret  hon->graphic  information       ^     .  - 

e.  Recognize  relevance  of  data 

f .  Make  predictions,  generalizations  and  comparisons 


1 
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Sel«cUng  aftd  inttalling  motors- 
used  in  hydraulic/pneumatic  aystins 


hydraullc/pneunatlc  systems . 


IN^TRUCHONAL  AnTIWITIgQ' 


Provide  information  On; 


c. 


f. 


e  ' 

Pwspose  of  motors 
Operation  of  motors 
Types  of  motors 
Motor  ratings 
1 .  Displacement 
2  •  Torq[ue 
3«  Px;essuve 
Motbr  construction 
Instaliatiofi  procedures 


Provide  Demonstration  On: 


a.  >6ear  motors 

b.  yane  motors. 

\  ;  c.    Axial  piston  motors  • 

■  ^ 

Provide  Practical  Application  Om 

.  a«    Selecting  a  motor  for  a  hydraulic/ 
pneumatic  system 
b.    Installing  a  motor  on  a  hydraulic/ 
^        pneumatic  system/ 


Textbooks: 


a.  Manufacturer's  Manual  ^ 

b.  MAVCC,  Hydraulics 

c«    Parker/Hannifin,  Fluid  Power x 
Industrial  Pneumatic  ^echnofogy 

d.  Pippenger  and  hicks,  Industrial 
Hydraulics 

e.  Vickers,  Industrial  Hydraulics 
Manual 


a.  Bobbs  -  Merrill,  "Fluid  Power" 
(TR)  *  * 

b.  MAVtC,  "Hydraulics"  (TR)   . ' 

€•    Parker/Hannifin,  "Fluid  Power" 
(TR)  (ST) 


Student  Manuals t 
.WVCC,  Hydraulics 
Toola  and  Equipment: 

a .  Motors 

b.  Hydraulic/pneumatic  system  trainer 
Hand  tools 


ERIC 


VII-581 


ESTIMATED  LAB  HOURS  e 


77S  ' 


Performance  Objective  (CRM) 


Giv^^n  a  hydraulic/pneumatic  system,-^ topis  and  manufacturer's  specifications, 
the  student  will  ihstall  the  motor  in  the  sytem.  The  installation  must  be 
in  accordance  with  the  manufacturer's  specifications. 


iSuggested  Testiijig  Activities  And  Resources 

a.  Students  should 'be  given  a  performance  test  to  assess  their  ability  to 
discuss  the  operation  of  hydraulic/pneumatic  motors. 

b.  Students  should  be  given  a  perfoanaance  test  to  assess  their  ability  to 
calculate  the  following: 

1.  Motor  torque  load  « 

2.  Displacement  of  motor 

3.  Speed  of  motor 

4.  Motbr  inlet  pressure 

,  5;    Motor  input^nd  output  power  \  . 

6.    Motor  overall  efficiency  / 

c.  Students  shoi^ld  perform  an  operational  check  of  the  motor. 

d.  Use  resourcetf^^rqvided  in  the  Instructional  Materials  section  on  the 
'   previous  page. 

Reading  Skills  * 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Follow  directions 

c.  Draw  conclusions 

•d.    Interpret  instructions 

e.  Recognize  relevance  of  data  ^ 

f .  Recognize  appropriate  reference  resoufces  ^ 

g.  Locate  information  in  reference  materials  '^^ 
Math  Skills 

a.  Scientific  and  engineering  notation  ^ 

b.  Ratios,  proportions  and  percents 

c*    Fractions  and  decimals  usage  aiyd  conversions 

d.  Whole  number  manipulation  .  • 

e.  Apply  formulas 

Problem  Solving  Skills  v 
a.    Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  e^ect 
relationshif^  { 


VlI-582 
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Performance  Objective  (CRM) 


Suggested^Testlng  Activities  And  Resources 

/  '       \  '  \ 


b.  /Locate  information  iln  reference  materials 

c.  Draw ^conclusions 

d.  Interpret  non-graphic  information* 

e.  Recognize  relevance  of  data 

f.  Make  predicitpns,  generalizaitons  and  comparisons 
Conrounitgation  Skills' 

a.  Orgahize  information 

b.  Interpret  aiiral  comnunications 

c.  Use  formal  and  informal  speaking  styles 


4 
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HP-12    Selecting  and  installing 

accessories  used  on  a  pneumatic 
system 


select  and  install  accessories  used  on' 
on  a  pneumatic  system. 


Provide  Information  On 


A.    Purpose  of  accessories 
b»  ^  Opera t.ion  of  accessories 

c.  'Types  of  accessories  ' 

d.  '  Installation  procedures 


\ 


\ 


Provide  Demonstration  On^ 

a.    Pressure  switches 
b*  Instruments 
,       1#  Gauges 
.  *  ^  2,    Plow  meter 
c  •    Heat  exchamgers 


Provide  Practical  Application  Or^.- 

/  i 
'    a.    Selecting  accessories  ' 

/  Installing,  setting  and  reading 

accessories  on  a  pneumatic  system 


INSTRUCTIONAL  MATERIAfR" 


Textbooks ; 


a.  Manufacturer's  manual 

b.  MAVCC,  Hydraulics 

c.  Parker /Hannifin,  Fluid  Power; 
Industrial  Pneumatic  Teclinology 

d.  Pippenger  and  Hicks,  Industrials 
Hydraulics  — — 


..a.  Bobbs  -  Merrill,  "Fluid  Power**  (TR) 
b.  Parker/Hannifia,  "Fluid  Power"  (TR) 
♦(ST) 


^    Student  Manuals;  ^ 

MavcC,  Hydraulics 

.Tools  and  Equipment: 
a.    Types  of  accessories 
b*    Pneumatic  system  tr^iiner 
c.    Hand  tools 


/ 
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EVALUATION  OF  PERFORMANCg" 


Performance  Objective  (CRM) 

61v«n  a  pn«unatlc  system #  tools  jand  manufacturer's  specif IcatloAs/  the  atudent 
will  select,  with  100%  accuracy,  the  types  of  accessories  for  the  system. 
The  student  will  then  install  the  ap9essorie8  according  to  the  manufcicturjpr  *s 
^  specifications.  ^ 


V- 


Suggested  Testing  Activities  And  Resources 

At    Students,  should  be  given  a  performance  test  to  assess  their  ability  to 
discuss  the  prupose  and  operation  of  accessories. 

b«    Students  should  t^e. given  a  performance  test  to  assess  their  ability  to 
read  a  flow  metet.  ^ 

■  ♦  • 

c.  Students  should  pe.  ^  .m  an  operational  check  of  the  accessories. 

d.  *  Use  resources  provio      i.n  the  Instructional  Materials  section  on  the 

previous  page. 

Reading  Skills  i  ' 

a.    Recognize  main  ideas,  details #  sequence  of  events  and  cause  and  effect 

relationskips 

Follow  directions 
c»    Iteke  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  graphic  information 

f.  Interprec  instructions 

g.  Recognize  relevance  of  data*" 

h.  Recognize  appropriate  reference  resources 

i.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios #  proportions  and  percents 

c.  Fractions  and  decimals  usage  and  conversions 
d*    Whole  number  manipulation 

e.  Interpret  gr^|:^hic  data 

f.  Estimate  numbers  (results) 

/ 


VII-586  '  ^  ^ 


Perforrnance  Objective  (CRM) 


Suogfested  Testing  Activities  And  Resources 

ProMm  Solving  Skilla 

a./  Recognize  main  ideas,  details,  sequence  of  events  and  cause-and  effebt 

rexAtxonsnips 
be    Recognize  appropriate  reference  aourcea 

c.  Locate  information  in  reference  materials 

d.  Draw  conclusions 

e.  Interpret  non-graphic  information 
f •    Recognize  relevance  of  data 

g.    Make  predictions,  generalizations  and  comparisons 
Conmunication  SKilla 

a.  Organize  information 

b.  Interpret  aural  communications  \ 

c.  Use  formal  and  informal  speaking  styles  ^ 


fASK  Oft  UMITCSraPEfgFg^ 

Selecting  and  installing   

%^    accesBories  used  on  a  hydraulic  . 
system 


INSTRUCTIONAL  ACTiVITIgfT" 


Provxde  Inforlation  Om 


a. 
b. 
c. 


Purpose  of,  accessories 
Operation  of  accessories 
Types  of  accessories 
Installation  procedures 


Pie^ovide  Deiponstration  On; 

a .  Accumulators 

b.  Intensifiers 

c.  Pressure  switches  ^ 
d •  Instruments 

1*  Gauges 
2.    Flow  m^ter 
Heat  exchangers 

Provide  Practical  Applirai-4^n  nr.. 


3, 


a.  Selecting  accessories 

b.  ^  Installing  ^^cc9S8ories  on  a 

hydraulic  system 


1 


Textbooks: 


a.  Manufacturer's  mamaul 

b.  MAVCC,  Hydraulics 

c.  Parker/Hannifin,  Fluid  Power 

d.  Pippenger  and  Hicks,  Industrial 
Hydraulics  "~  

e.  Vickers,  Industrial  Hydraulics 
Manual  '  '  

A/Vs; 


student  Manuals: 
MAVCC,  Hydraulics 
Tools  'and  Equipment  ? 

a.  Types  of  accessories 

b.  Hydraulic  system  trainer 

c.  Hand  tools 


a.  Bobbs  -  Merrill^  "Fluid  Power  (TR) 

b.  MAVCC,  "Hydraulics"  (TR) 

c.  Parker/Heumifin,  "Fluid  Power"  (TR) 
(ST) 
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EVALUATION  OF  PERFORMANCE  f 


Performance  Objective  (CRM) 

Given  a  hydraulic  system^  tools  and  manufacturer's  specifications,  the  student 
will  select,  with  100%  accuracy,  the  type  of  accessorises  fqr  the  system.  The 
student  will  then  install  the  accessories^  according  to  the  manufacturer's  * 
specifications.  •  ' 


4'- 


t 


Suggested  Testing  Activities  And  Resources 

a.  students  should  be  given  a  perfornance  tiest  to  assess  their  ability  to 
discuss  the  purpose  amd  operation  clT accessories. 

b.  Students  ^hould  perform  an  operational  check  of  the  accessories. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page . 

Reading  Skills 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  an4  effect 
relationships 

b.  Follow  directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions  % 

e.  Interpret  instructions  , 

f .  Recognize  relevance  of  data 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.  Scientific  and  engineering  notation 

b.  Ratios,  proportions  ^and  percents 

c.  Fractions  and  decimals  usage  and  conversions 

d.  Whole  number  manipulation 

Problem  Sc^lving  Skills  j 

Recogfiize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 


a. 


relationships 
b.    Recognize  appropriate  reference  sbprces 
c*    Locate  information  in  reference  materials 

d.  aw  conclusions 

e.  Interpret  nbn-graphic  information 
f •    Recognize  relevance  of  data 

g.    Hake  predictions,  generalizations  and  cothparisons 
Conrounication  Skills  » 
a"!    Organise  information 

b.  Interpret  aural  communications 

c.  Use  formal  ^uxd  informal  speaking  styles 
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HP-14  ,  Planning^the  taaintenance  of  a 
hydraulic  syatem 


Plan  the  maintenance  of  a  hydraulic 
•ystem. 


INSTRUCTIONAL  ACTIVITIES 


Provide  Information  On* 


a.  Reasons  for  maintenance 

b.  Maintrenance  steps 
^^_cy  Classifying  maintenance 

1.  Service 
^    2.  Inspection 
*    3.  Repair 
4.  Testing 
d.  Inspection 

a..  Organizing  the  maintenance 

1.  Identifying  each  system 

2.  keeping  a  file  for  maintenance 
records  ^ 

Maintenance  requirements 
Regular  inspections 
Reservoir  fluid  level 
Reservoir  fluid  ten5>erature 
External  leaks 

External  condition  of  system 
1*  A.  Operating  pressure 
m,  ^luid  quality 
(cofltintaed  on  next  page) 


f, 


Provide  Demonatratiom  On j 

Developing  ^  maintenance  plan  ,fbr  a 
hydraulic  system 

Provide  Practical  Application  C.iz 

a.  Performing  general  maintenance 
procedures  3n  a  hydraulic  system 

b.  Eliminating  leaks 

0  .)  '  ♦ 


Textbooks,; 


INSTRUCTIONAL  MATgRIAM^ 


a.  MAVCC,  Hydraulics 

b.  Parker/Hannifin,  Fluid  Power 

c^    Pippenger  and  Hicks,  Industrial 
Hydraulics 

d.    Vickers,  Industrial  Hydraulic-,  Manual 


student  Manuals; 
MAVCC,  Hydraulics 


>  ESTIMATED  CLASS  HOURS  4 


c 


ESTIMATED  LAB  HOURST 


VII-591 


784 


TASK  QR  UNIT  COMPETEtO^ 


ORMANCE  StAtgMgNT 


INSTRUCTIONAL  AfcTlVITES 


Provide  Infonnatlon  On» 
(oontlnued) 

n.  Filters 

o.  Machine  perfomance 

\  p.  Repair  planning 

\q.  Systea  servicing 


INSTRUCTIONALMATERIALS 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII-592 

7So 


Performance  Objective  (CRM) 

•  ?nI!Li!.^?n!niiif  -yt-n,  th,  .tuditfwin  pl«','«ainten«««  .chadul*  which 
include,  inapection,  Servicing  mM  ovfrhauXing.    The  maintenahce  plan  must 
•••t  the  instructor •p»ci£ication» .  ^ 

■■\  *  • 


« 


Suggested  Testing 'Activities  And  Resources 

a.    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
Changs  hydraulic  fluid  and  filters. 


I 


b.    use  resources  provided  %xi  the  Inatuructional  Materials  section  on  the 
previous  paae. 

Reading  .Sjtills/  * 

a.  Ileco^riise  ^ain  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Follow  dijtections 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Df aw  conclusions 

6.    Interpret  instructions 

f •    Recognize  relevance  of  data  -         '  * 

g.  Recognize  appropriate  reference  resources 

h.  Locate  information  in  reference  materials 
Math  Skills 

a.    Determine  probabilities  n 
Problem  Solving  Skills  \ 

a.  Recognize  main  ideas,  details,  sequeiice  of  events  and  cause  and  effect 
relationships  \ 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials  % 

d.  Estimate  outcomes  \ 

e.  Draw  conclusions 

f.  .  Interpret^ non-*graphic  information  • 

g.  Recognize  relevance  of  data 

h»  MaUce  predictions,  generalizations  and  comMrisons  '  j^- 
^Communication  Skills 

a.  Organize  in^formation 

b.  Compose  oral  directions  and  questions  ^ 


VII-593  •■ 
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HP-15    Planning  the  maintenance  of  a 

pneunatic  .system  ^ 


'Plan  the  naintenance  of  a  pneumatiic' 
iysten. 


Provide  Information  On 2 


a\.    Planning  maintenance 

.11    Lubrication        ^  • 

2.  Adjustment 

3.  '  PrevefcWe  maintena^tce 

b.  CompressopTipom  maintenance 
.     1.    Ccppresspr  Xoad  * 

2.  Intake  air  filter. 

3.  Ctankcase  oil  level  ^ 

4.  Belts  or  belt  driven  units 

c.  System  maintenance  ^ 

Brains  and  moisture  traps 

2.  Filters  and^ separations 

3.  Air  pressure 

d.  Control  system  maintenance 

1.    Shutting  off* the  system  for 

'  maintenance 
2 «  Regulators 
.  3.  Cylinders 

e.  Keeping  a  maintenance  log 


Provide ' Demonstration  ^on » 


Developing  a  mainteiiahce  plan'  for  a 
pneuayitic  system 

Provide>  Practical  Applicafeion  On:  , 

Perforwin^  general  maintenance 
procedureS^^  a  pneumatic  system 


) 


Textbooks  t 

Manufacturer's  manual 
b,    MAVCC,  Hydraulics 
c •    Parker/Hannifin,  Fluid  Power? 

Industrial  Pneumatic  Technolocyy 

d.  Pippenger  and  Hicks,  Industrial 
Hydraulics 

e.  Vickers,  Ifidustrial  Hydraulics 
Manual 


r 
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ESTIMATED  LAB  HOURS 


♦ 


T 


EVALUATION  OF  PEfyPRMANpE 


Pe/formance  Objective  (CRM)        ^  ^ 


Glvan  «  pneonatlQ  By»tm,  'the  student  will  plan  a  schedule  for  maintaining  the 
pnauna tic  system,    ^e  plan  must  meet  the  instructor 's  specifications. 


% 

Suggested  Testing  Activities  And  Resources 

Ae    Students  should  be  given  a  perfomance  tes^  to  assess  their  ability  to 
maintain  the  compressor.  '  ^ 

b.  Students  should  perform  a|i  operational  check  of  belt  driven  units  on  the 
compressor • 

Ce    Use  resources  provided  In  the  Instructional  -Materials  section  on  the 
previous  page. 

^Reading  Skills 

*  '    a.    Rdco^nlze  main  Ideas,  details,^  sequence  of  events  and  cau8$  and  effecw 
%  relatlopjshlps 
b •    "Follow ' directions 

c.  Make  predictions,  generalizations  and  comparisons 

d.  Draw  conclusions 

e.  Interpret  lhstruct;lons  * 
t.    Recognize  relevance  of  data  , 

^   A  .    .  g.   ^Recoqnlze  appropriate  reference  resources 

^         ]  h.  *  Loca1:e  information  in  reference  materials 

^  /  .  Math'  Skills 

a.  Determine  probabilities 

b.  Interpret  graphit  data 
'Problw  i  Solving 

a.  Recognize  main  ideas,  details,  sequence  of  events  and  cause  and  effect 
relationships 

b.  Recognize  appropriate  reference  sources 

c.  Locate  information  in  reference  materials 

d.  Estimate  outcomes 

e.  *  Draw  conclusions 
.  f  •    Interpret  nongraphic  information 

q.%   Recognize  relevance  of  data 

h.    Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Organize  information  ^ 

b.  Compose  oral  directions  and  questions 


c 


V1It596 
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Provide  Iftfonnatlon  0ns 


6  » 

a.    Adding  binary  nisnbers 
,  b.    Subtracting  binary  numbers 
c.    Multiplying  binary  niiinbers 
Dividing  binary -nuDibers 

e.  Deri viivgr  the  onus's  qon5>leroent  c?£  a 
.  binary' nunber 

f .  Deriving  the.  two's  con5>le»ent  of  a 
bihary  nisnber  * 
Adding  binary  nundbers  using  two's 
coiq>leinent 

Manipulating  binary  nuonbers  using'  the 
AND  operation       ^  ^ 
Manlp^ilatlng  binary  numbers  using  the 
OR  operation 

Manipulating  binary  numbers  \asing  the 
EXCLUSIVE  OR  operation 
Logically  inverting  binary  numbers' 


g. 

h. 
1. 
j- 

A. 


Pto)vide  DePonstratioii  Qnt 
/ 

a.  Arithmetic  instructions  on  a  Mcro-.' 
processor  trainer 

b.  Logic  instructions  on  a  microprocessor 
trainer 

Provide  Practical  Applicata.on  ont» 

a.  Manipulating  binary  numbers 

b.  Arithmetic  instructions  to  a  mlcro-f 
prpcesfor  traitaer  /. 


Textbooks: 


a.    Gilmore,  Introduction  to  Micro- 

processors 
b*    Intel  Co.\  M^s--eo/85  Family  User's 

Manual  .j^  , 

c.    Tokhelm,  Digital  Electronics 


Tbols  and  Bqxiipmenti 

a.  Microprocessor  trainer 

b.  Calculator 


■J 
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EyALUATiON  OF  J>ERFORMANCE 


Performance  Objective  (CRM)  .  •  * 

/  -  ■  .    *  » 

Glvttn  caat>ut«r.«rlthMtie  problems,  the  student  will  solve  the  problems 
)  with  80%  acouiltoy.  . 


Suggested  Testing  Activities  And  Resources 

a.    Students  should  be  given  a  written  test  to  assess  their  knowlf^dge  ^ 
of  coxqputer  arithuwtlc. 

b»    Use  resources  provided  In  the  Instructional  Materials  section  on         \  ^ 
the  previous  page.  » 

Hath  Skills 

a.  Organize  data  Into  tables,  charts,  and  graphs 

b.  Whole  munber  manipulation 
c»  Manipulate  binary  numbers 
Problem  Solving  Skills 

a.  Reconlze  sequence  of  events,  cause  effect  relationships 

b.  Draw  conclusions 


VII-598  • 

750 


-  A 


/ 


/ 


T>r6vlde  Information  On, 


b. 


a.    Memory  systems 
1.    Core  memory 

Semi-conductor  ram 
Register *conce^t  ^ 
Ram  specifications 
Static  TAM 
Dynamic  ms  meihory 
ROMs 

Shift  register  memory 
Interfacing 

1.    Bidirectional  bus  drivers 

Data  camnunlcatlons  line  drivers 
and  receivers 
•Baud  rate 
Level  translators 
Serial  and  parallel 
c.  Hardware 

1.  Bus  system 

2.  Input  and  output  ports 

3.  Memory  hierarchy 
5.    The  CPU 

(continued  on  next  page) 


2. 
*  3. 
4. 
S. 
6. 
7. 
8. 


2. 

3. 
5. 
5. 


Provide  rtomnnstratlnn  nr>, 

a.  Identifying  functions  of  the  various 
.sections  of  a  microprocessor 

b.  Dptetmining  RAM  menor^  sise,  type 
of  addre8s^ng  used,  number  ot^i/o 
ports,  and  clock  speed 

c.  Designing  assembly-language  programs 

Provide  Prartical  ADplir,>.^4»n  n,. 

a.  Using  intergrated  circxiits-  to  desion 
a  full  adder  «p"9n 

b.  Using  integrated  circuits  to  design  a 
pulse  stretcher  . 

c.  ConstrucUng  an  analog- to-digital 
converter 

d.  Contacting  a  RAM  circuit  and 
analysing  its  operation 

e.  Constructing  a  4  bit  serial -in 
parallel-out  shift.-right-register. 

V 


Textiles  r 


*•    Goody,  The  intellicyein.   p.^^^^ 

b-    Intel  Co.>  MC8-80/85  Family  IT^STTT— 
Manual   • 

Digital  Logic  and  C^mnin-AK  / 

«      Design  '  ^  

"^occi,  Digital  systems;    PrindmAc  / 
and  Applications  ~  


Tools  and  Equipment » 


..a. 


c. 


Mi  croproce  ssor 

Integrated  circuit  components 
Peripheral  device 
Interface " card 
Interface  cable 


ESTIMATED  CUSS  HOURS  is  '    bS  I IMATED  LAB  HDI  IPS 
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4, 


Provide  Information  On: 
^(contlniied) 

*d«    P^cegslng  action 

"x.    Pjpograffl  processing 

2.    Timing  and  multiplexing 


r 


INSTRUCTIONAL  MATERIALS 


/ 


ESTIMATED  CLASS  HOURS  ESTIMATED  LAB  HOURS 


O  Vll-60d  ^yr^Q 

ERIC 


Given  a  microproceaaor,  the  student  will  identi'fy  the  individual 
pieces  of  hardware  and  describe  their  operation  100%  of  the  time. 


■I 

.  •»  • 

Suggested  Testing  Activities'  And  Resources 

•  a.    Students  should  be  given '*a  written  test  to  assess  their  knowledge 
of  microprocessor  components  and  operation. 

b.  Students  should  be  given  a  performance  test  to  assess  their  ability  ^ 
to  use  integrated  circuits  to  construct  sin^jle  microprocessor 
con^nenta. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page. 

« 

Reading  Skills 

a.  Intei^ret  graphic  information 

b.  Interpret  instructions 

c.  Locate  information  in  reference  materials 
Math  Skills 

a.  Organizes  data  into  tablea,  charts, 'and  graphs 

b.  Algebra 

c.  Decimals  and  fractions  \isage  and  conversions 

d.  Whole  number  manipulation 
Problem  Solving  Skills 

a.    Recognize  sequence  of  events,  cause  effect  relationships 
b»    Locate  information  in  reference  material 

c.  Draw  conclusions 

d.  Make  predictions,  generalizations  and  comparisons 
Communication  Skills 

a.  Compose  sentences 

b.  Organize  information 

c.  Interpret  aural  commtmications 

d.  ^  Con^ose  oral  directions  and  questions 
e«    Use  formal  and  Informal  speakingv styles 


ERiC 


VII-601 


a. 


b. 


Typical  coo^uter  systems 

1.    Central  processor  unit  (CPU) 

2^  Memory 

3.  .  input/output  ports  (I/O) 
Architecture  of  a  CPU 
1  •  Accumulator 

Program  coi^ter 

Instruction  register  and  decoder 
Address  register 
Arithmetic/logic  unit  (ALU) 
Control  circuitry 


2. 
3. 
4. 

6. 


c.    Cofl5)uter  operations 

1.  Timing 

2.  Instruction  fetch 

3.  Memory  rep^ 

4.  ^  Memory  write 
^    '  5.  Wait 

6.  Input/output 

7.  Interrupts 

8.  Hold 


Provide  Demonstration  On* 

a»  Central  processor  unit 

b.  Memory 

c.  Input/output  w 

d.  Addressing  modes 
6  •  Timing 

f«  Instructions  . 

Provide  Practical  Application  Qnt 


a. 

b. 
c. 
d. 
e. 


Instructions  to  CPU  • 

Storing  data  in  memory 

Setting  memory  size  and  locations 

Activating  I/O  port 

Charting  the  flow  of  data  through 

the  computer 


Textbooks: 


a.  Intel  Co. ,  Mcs-80/85  Family  User^s 
Manual 

b.  Reddit  fi  Associates,  Microct^uter 
"   Fundamentals t  8080  Microcomputers 


Tools  and  Equipments 

a.  Microcomputer 

1*  8  bit  mlcrocoirputer 
2.    16  bit  microcon^uter 

b.  Peripheral  device 

c.  Interface  cable 


ERIC 


ESTIMATED  CLASS  HQURf^ 
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EVALUATION  OF  PERFORM 


Performance  Objective  (CRM) 


4 


aivn  data,  tho  student  will  cdiart  tha'  flow  of  data  through  a  cnoputar 
100%  of  th«  tina. 


Suggested  Testing  Activities  And  Resources 

a.  Studsnts  should  be  givra  a  written  t«st  to  asMss  their  knowledge 
of  coB^uter  operation  and  data  routing. 

b.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  use  a  aicroconputer. 

c.  Students  should  be  given  a  written  test  to  assess  their  knowledge  ' 
of  coeputer  nath  and  langxiage. 

da    use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Reading  Skills 

a.  Interpret  graphic  information 

b.  Interpret  instructions  V^,^ 

c.  Locate  information  in  reference  materials 
Math  Skills 

a.  Organize  data  into  tables #  charts «  and  graphs 
ba    Whole  nuBd>er  manipulation 

Problem  Solving  Skills 
'  a*    Becognize  sequence  of  events^  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 
OooMunication  Skills 
a.    Ooflqpose  sentences 

ba    Organize  information 

Ca    Interpret  aural  communications 

d.  Ccnpose  oral  directions  and  questions 
ea    Use  formal  and  informal  speaking  styles 


ERIC 
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Provide  Information  Onj 


a. 


c. 
d. 


e. 
f. 

g. 

h. 
i. 


Numbering  systems 
1;    Decimal  numbers 

2.  Binary  ntsobers 

3.  Octal  numbers 

4.  Hexadecimal  numbers 

5.  BCA  codes 
Compute  r  ^code  s 

1.  BCD  codes 

2.  ASCII  codes 

3.  BAUDOT  codes 
Computer  terminology 
Purpose  of  a  oonqputer  circxait 
1 •  Accumulator 

2.  Program  counter 

3.  Instruction  decoder 

4.  •  Controller  sequencer 
91ock  diagrams 
Addressing  modes 
Conputer  language 
Flowcharting 
Branching 


Provide  Demonrftration  On* 

a.    Developing  flowcharting 
b*    Branching  -programs 

c.  ^  Block  diagraming 

d.  Addressing  modes 

e.  Writing  subroutines  ^ 

Provide  Practical  Application' On t 

a.  Programing  in  various  co,nput6r 
languages 

b.  Storing  data  in  memory 

c.  Setting  memory  size  and  locations 

d.  Activating  I/O  port 


Textbooks; 


a.  Intel  Co.,  Mcs-80/85  Family  User's 
Manual  — — - 

b.  Reddit  &  Associates,  Microcomputer 
Fundamentals^  8080  Microcomputers 

c.  William,  Z-80  Microcomputer  Dttsign 
Projects  — 


Tools  and  Equipments 


a. 


b. 
c. 


Microcomputer 
1»    8  bit  microcon5)uter 
2.    16  bit  microcomputer 
Peripheral  device 
Interface  c^hle 
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EVALUATION  OF  PERFORMAN?^ 
Performance  Objective  (CRM) , 

Given  a  nicrocohputerr  the  student  will  write  programs  and  operate 
the  microconputer  100%  of  the  tins. 


Suggested  Testing  Activities  Arid  Resources 

a.    Students  «hr  M  be  ^Iven  a  written  teat  to  aseass  their  knowledge 
of  microcoin     or  operation.  ' 


Students  should  be  given  a  performance  test  to  assess  their  ability 
to  use  a  microcon^utere 

c.  students  shotild  kd^ given  a  written  test  to  assess  their  knowledge  ^• 
of  oooputer  math  and  language* 

d.  Use  resources  provided  in.  the  Instructional  Materials  section  on 
the  ^fevious  page. 

Reading  Skills 

a.  Interpret  graphic  information 

b.  Interpret  instructions 

c.  Locate  information  in  reference  materials 
Math  Skills 

a.  Organize  data  into  tables,  charts ,  and  graphs 

b.  Algebra 

c.  Decimals  and  fractions  usage  and  conversions 

d.  Whole  number  manipulation  ^ — 
Problem  Solvinc^  Skills  \ 

a.  Recognise  sequence  of  events r  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  uraw  conclusions 

d.  Make  predictions,  generalizations  and  coit5>arifions 
Communication  Skills 

Ccaqpose  centcmces 
Organize  information 

Interpret  aural  communications  ^ 
Cot^ose  oral  directions  and  questions 
Use  formal  and  informal  speeUcing  styles 


a 

b 
c 


VII~606 


Provide  Information  On; 


Introduction  to  digital  techniques 

1.  NiBsber  ayetem 

2.  Logic  aynbola  and  gates 

^  Basic  boollean  operation 
vv"  Laws  and  theorems 
Integrated  logic  circuits 
1.    Types,  classification,  and 
identification 

Parameters  and  characteristics 
Logic  families  . 
Decision  making  logic  elements 
Flip-flops  and  registers 

1 .  D-type 

2.  T-type 

3.  JX 

4.  Registers 
Sequential  logic  circuits 

1.  Counters 

2.  Clocks  and  one  shots 
Combination  logic  circtdts 

1.  Encoders  and  decoders 

2.  Multiplexers,  code  converters 


2. 
3. 
4. 


r 


Provide  D«inon«tratlon  Ont 

a.  AND,  OR,  HAND,  and .NOR  ic  chips 

b.  FXip-flopa 

c .  Counters 

d.  'Timers  ^ 

e.  Adders,  subtractors,  and  dividers 

Prgvide  Practical  Application  Qm 

t 

a.  Connecting,  various  gates  to  produce 
combinat^nal  logic  circuits 

b.  Troubleshooting  and  repairing  basic 
^  logic  and  digital  circuits 

Ci    Diagraming  a  basic  logic  systeilk  fybm 
a  problem  statement 


Textbooks i 


a. 
b. 

c. 


HeathJcit,  Digital  Techniques 
Intel  Co.,  Mcs~eo/85  Family  User 'a 
Manual 


Reddit  &  Associates,  Microcomputer 
Fundamentals.  8080  Mfcrocomputera 
Wixxiaw,  z^m  Microcomputer  Beslor 

Projects   

Williams,  Digital  Technology 


MATERiAU 

Tools  and  Eguipmen*-.; 

a  •  Mi  croGonqputer 

b •  Oscilloscope 

c.  Voltmeter 

d.  Pulse  generator 

e.  Logic  probe 


ERIC 
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EVALUATION  OF  PERFORMANCE 


Performance  Objectivej^CRM) 

Givmn  a  mlczDcocqputer  circuity  the  student  will  analyze  thp  circuit 
and  ea^lain  and  repair  the  circuit  90%  of  the  time. 


/ 


Suggested  Testing  Activities  And  Resources 

a.  Students  should  be  given  a  written  test  to  assess^ their  knowled^er, 
of  microcoa(»ut;er  circuitry  operation.  '  ^ 

b.  students  should  be  given  a  perfomance  test  to  assess  their  ability 
to  an^yse  and  repair  circuit  problens. 

/ 

c.  Use  resources  providedTin  the  Instructional  Materials  section  on 
the  previous  page. 

Reading  Skills 

a.  Interpret  grapfkic  information        >  ^ 

b.  Interpret  instructions 

c.  ,  locate  information  in  reference  materials    '  ^ 

Math  Skills  * 

a.  Organise  data  into  tables,  charts,  and  gtaphs 

b.  Algebra 

c.  'oec.^  nals  and  fractions  usage  and  conversions 

d.  Whole  number  manipulatioti 
Problem  Solving  Skills  ^ 

a.  Recognize  sequence  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  malberial 
c«    Draw  conclusions  ^ 

"d.    Make  predictions,  generalizations  and  cosparisons 
Ccnmunicatibn  Skills 

a.  Compose  sentences    .  ' 

b.  Organize  information 

. c.    interpret  aural  coomunications 
d*    Coiq>08e  oral  directions*  and  questions 

e.  Use  formal  and  informal  speaking  styles 
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NC-01  (derating  prograaiaabl*  controller* 


(derate  progranmable  controllers. 

INSTRUCTIONAL  ACTIVITiPft" 


Provide  Inforaatlon  Ont 


Pro^gnniable  controller  hardware  <i> 
^Jceaaor  and  I/O  nodulea 

2.  PqWter  aipply-chaasii  aasenbly 

3.  Pro^tam  panel*  and  devices 

b.  Basic  concepts 

1.    Ladder  diagram/relay  logic 

*Hnory  allocations/addressing 
3.    Sequence  of  operation 

c.  ^  Program  panels  ana  r^lay 

1.  Keyboard  and  program  panels 

2.  Output  and  branch  instructions 

d.  Timer,  counter  and  data  manipulation 

1.  Timer  and  counter  instruction 

2.  Cascading  timers  and  countei^s 

e.  User  program  and  editing  functions 

1.  Rung  writing,  fault  response 

2.  Memory  use  and  documentation 

3.  Clear  memory^  change  program 
(continued  on  Aext  page) 


Provide  Demonstration  nn, 


,  a. 

b. 

c. 

d. 

e. 
f. 


Identifying  functions  ^of  the  various 
sections  of  a  progrannable  controller 
Describing  the  three  main  elements 
involved  in  control  by  PC 
Assigning  an  address  to  designated 
terminals  f  ■ 

Entering  various  rungs  using  PC 
equipment 

Timer  and  counter  instructions 
Keyboards  and  program  panels 


Provide  Practice  Application  Oni 


Using  a  pi^grammable  controller 

1.  Writing  prggrammea 

2.  Editing  l>rogrammes 


Textbooks i 


a. 

b. 


d. 


^^y>  The  Intelligent  Microcv,a>puter 
Hunter,  Automatic  Process  Control 
Systems,  Concepts ^  and  Hardware 
Intel  CO.,  Mac-ao/flg  Pmm^^Y  user's 

Manual  '  '  

Automatic  Control  Syatftwa 


Tools  and  Equipmenti  ^ 


a. 

b. 
c. 
d. 
e. 


Microcomputer 
Programmable  controller 
Peripheral  device 
Interface  card 
Interface  cable 


ft 


ERIC 


ESTIMATED  CLASS  HOURS  is 


VII-60 


ESTIMATED  LAB  HOURS  lo 


Provide  Infonaation  Oai 
(continutd) 


rw**^  1 


f.    Coding  and  docuawntation  of 'PC 
programs 

1.  Saqtianca,  davloft  testing  and 
prpgrem  entry  and*  testing 

2,  Simulate  operation 


I, 


INSTRUCTIONAL  MATERIALS 


C 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII-BlO 

8M 


*  Performance  Objeciive  (CRM) 


Givwi  a  progran«m^le''contxoller,  interfac^Uqulpment.  and  e«rl«h#.r-i- 
tjj^.t«dent         .at  up  and  operate  a  perlph2ralTLrJor*  o^^^^^^ 


Suqqested  Testing  Activiti^s^nd  Resources 

♦ 

a.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
of  Rrogranmable  controllers,  peripheral  connection  and  operation. 

b.  Students  should  be  givian  a  performance  test  to  assess  their  ability' 
to  use  programmable  controllers  and  peripheral  devices. 

c.  students  should  be  given  a  written  test  to  assess,  their  knowledge 
or  programming  progranmable  controllers, 

d.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  write  programs  for  programmable  controllers. 

e.  Use  resources  provided  in  the  Instructional  Materials  section  on 
the  previous  page.  / 

Reading  Skills 

y    Interpret  graphic  .information 
Interpret  instructions 

c.  Locate  information  in  reference  materffcls 
Math  Skills  ^ 

a.  Organizes  data  into  tables,  charts,  and  graphs 

b •  Algebra 

o.  Decimals  and  fractions  usage  and  conversions 

d.  Whole  niinber  manipulation 
Problem  Solving  Skills  ^ 

a.  Recognize  sequence  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 

d.  Hake  predictions,  generalizations  and  con^arisons 
Obtanunicatjon  Skills 
Se  Organize  information 
be  pooqpose  sentences 
Ce  Interpret  aural  communications 
de  Coin>ose  oral  directions  amd  questions 
ee  Use  formal  and  informal  speaking  styles 


/ 


VII-611 


802  .U 


I""' 

.J, 


NC.02  Operating  solid  state  logic  motor  ' 
convrola  . 


Operate  aol^  .tate  logic^aotor  oontrola. 


Provide  Information  On,^ 


a. 

b. 


Concepts  of  static  logic  control 
Identifying  static  logic  control 
xogic  ^ 

1.    AND,  OR,  NOT  logic  functions; 
(solid  state  relay) 

3.    Memory  devices  and  adjustable 

tine  delay 
Solid  state  logic  motor  control 
circuits 

AC  machine  control 

1.  Variable  frequency  speed  control 

2.  SCR's  motor  speed  regulates 

3.  Dynamic  braking  and  plugging 
DC  motor  control 

1.  Magnetic  an?>lifiers 

2.  SCR  armature  control  circuits 

3.  Dynamic  braking  and  plugging 
(continued  on  next  page)^ 


Provide  b^monstrafc^nn  nn^ 


^'    d^layJ  a««U8table  time 

c.    Sojld  state  logic  motors  controls 
Sefyo  motor,  switching  aifclifier, 
digital  position  error  detector,  closed 
loop  positioning  « 

Provide  Practical 

a.    Stepper  motor,  motor  &nd  drive  circuits 
o.    Stepper  motor,  data  entry  circuits 
c.    Memory  devices  and  adjustable  time 
delay 

^.    Three  phase  induction  motor  controller 


( 


INSmUCIk^MAL  MATFRIAI  .Q 


Textbook  {a: 


a. 

b. 


^^^Sfl^*""'  Lab-Volt,  StA^i. 
gontrol  Training  Syatpm,,  i  , , 

Humpheries  and  Sheets,  Industrial 

Electronics   

^^aon,  Power  Control  Electronir« 
Mcl^tyre,  Electronic  >totnr  rr.r.*.^^ 
Fundamentals  ' —  . 
Malpney,  Industrial  Solid  State-  ** 
Electronics;    Dev|ce«  and  Svsteina 


Tools  an'd  Equipment  ^ 

h*  ^'  three  phase 

b.  AND,  OR,  NAND,  NOT  logic  elements 

c.  Power  supply 
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803 


YASk  6ft  UMIT  lC6Mt>k  I  kKi(iV^        PEftP6ftMAMCe  STATfeMEKg  \ 


INSTRUCTIONAL  A6tlVITlE§^ 


Provlda  InfpCTmtloa  On> 
(OQntinottd) 

f •    Positional  control 

1.    X--y  coordinate  positioning 
control 

2*    Angular  positioning  control 


INSTRUCTIONAL  MATERIALS 


V 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII-614 

8 .34 


EVALUATION  OF  PERFQRMANCP 


Performance  Objective  (CRM) 


•^nt  will  Mt  up,  run  and  control  sotors  or  solenoid.  100%  of  the 


Suggested  Testing  Activities  And  Resources 


b. 


c. 


ITH^^i  -hould  be  given  a  written  te.^c  to  aeeeee.  their  knowledge 
of  eolid  state  logic  equlpoent,  fflotors  and  aotor  controls. 

Student,  should  be  given  a  performance  test  to  as.e..  their  ability 
to  u.e  TOUd  .tate  logic  equipoient,  motor,  and  'motor  controls.  ^' 

Use  resources  provided  in  the  instructional  Materials  section  on 
the  previous  page. 


Reading  SKills 

a.  interpret  instructions  ^  "  ' 

b.  Locate  information  in  reference  materials 
Math  Skills' 

a.  Organised  data  into  tables,  charts  and  graphs 

b.  Whole  number  manipulation 
Problem  Solving  Skills 

a.    Recognise  sequence  of  events,  cause  effect  relationships 
o.    LQcate  information  inreference  material 

c.  .Draw  conclusions  ^ 

d.  Make  predictions,  generalizations  and  comparisons 
Cosamnication  Skills 

a.  Ooapose  sentences 

b.  Organise  information 

c.  •  Interpret  aural  communications 

d.  •  Cooqpose  oral  directions  and*  questions 

e.  use  formal  and  informal  spelking  styles 


* 


ERIC 
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805 


NC-03  llnderttandlng  instrunentation  for^ 
prograamable  oontroHera  * 


Ond«r.tand  initruaentntion  for  progrMw- 
able  controllers.  f*»9i:maii^ 


II^STRUCTIONAL  ACtlVITIPjf 


Provide  Information  On 


a. 
b. 

c. 

e. 

f. 

g. 


Principlea  of  process  control 
Instruments  for  fluid  aeasurenents, 
pressure  and  level 
Fluid  flow  neasuremcnt  p 

Instruments  for  ten?)erature  measure- 
ment 

Instruments  for  mechanical  measure- 
ment 

Pneumatic  controls 
Automatic  control  systema 


Provide  Demonstration  n». 


a. 

b. 

c. 
d. 
e. 
f. 

g. 

h. 
i. 

j. 


Open  and  closed  loop  control 
Negative  feedback  in  the  control 
system 

Pail-safe  conditions 
Plow  rate  calculations 
Mechanical  temperature  transducers 
Transducers  and  transmitters 
Motion  detectors 
Velocity  measures 
Proximity  and  limit  detectors 
Pneumatic  transmitters  . 


'Provide  Practical  toplic«h4^n  o^. 


b. 
c. 
d. 

e. 


Constructing , and  testing  a  flow 
level  control  system 
Calibrating  pressure  gauges  ' 
Calibrating  flow  metering  devices 
Constructing  and  operating  an 
open-loop  control  system 
Measuring  teB5>erature  with  a 
thermocouple  and  RTD 


Textbooks ; 


The  lntelli,^ent  Microcomput-A^ 
t).    Hunter,  Automacxc  Process  Colitror  

Systems.  Concepts  and  Hardware" 
c.    Intel  Co.,  Mcs-80/BS  Fanliv  User's 

Manual  — * 

^'  Automatic  Control  SyatAm^ 


Tools  and  Ecfuipmgnt:. 

J 

a .    Hi  croconputer  ^ 
be    Prograflwiable  controller 
Peripheral  device 
Transducers  and  transmitters 
Flow  gauges 
Pressure  gauges 
Limit  and  proximity  detectors 


c, 
.f. 


< 
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ESTIMATED  CLASS  HQUR5~^ 
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ESTIMATED  LABJHOURS  ~ 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 

Glvftn  a- progrunabla  controller^  Inirerface  egulpnent^  instrumentation, 
and  controls,  the  student  will  monitor  and  regulate  computer  controlled 
systems  100%  of  the  time. 


Suggested  Testing  Activities  And  Resources 

a«    jStudents  should  be  given  a  written  test  to  assess  their  knowledge  • 
of  progrannable  controllers,  pejripheral  connection  and  operation. 

b.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
of  instrumentation  and  control  devices. 

c.  Students  should  be  given  a  performance  test  to  assess  their  ability 
to  use  programmable  controllers  with  instrumentation  and  control 
devices. 

» 

d.  Use  redtaKurces  provided  in  the  Instructional  Materials  section  on 
0.. the  prvijus  page*  ^ 

Reading  Skills  \ 

a.  Interpret  graphic  information 

b.  Kinterpret  instructions  ^ 

c.  Cii&oate  information  in  reference  materials 
Math  Skills 

a*    Organizes  data  into  tables,  charts,  and  .graphs 

b.  Algebra 

c.  Decimals  emd  fractions  usage  and  conversions 

d.  Whole  number  mcmipulation 

e.  Heasturement ,  voltmie,  weight,  area,  time,*  speed 
Problem  Solvincr  Skills 

a.  '* Recognize,  seqtienc^  of  events,  cause  effect  relationships 

b.  Iiocate  information  In  reference  material 

c.  Draw  conclusions  *  ^ 

d.  Make  predictions,  generalizations  emd  comparisons 
CoBPunication  Skills  ' 

a.  Conqpose  sentences  • 

b.  Organize  information 

c*    Interpret  aural  communications 

d.  Cotnpose  oral  directions  and  questions 

e.  Use  formal  and  infoxmal  speaking  styles 


VlI-618 


8)7 


Provide  Information  nn . 


a. 
b. 


Basic  I/O  and  interfacing  techniques 
Progrannable  t>eripheral  chips 
Data  conmunication  »' 

1.  Synchronous  vs  asynchronous 

2.  Simplej'y'suplex  transmission 

3.  Transmission  codes 

4.  RS-232 
Controllers 

1.  Single-chip  microcontroller 

2.  Stepper  motor 

3.  Stepper  motor  interface 
Interfacing  sense  devices  with  a  micro- 
cc»iputer 
1.  Light 

Sound 

Tes^rature 
Pressure 
MoUon 


2. 
3. 
1. 
5. 


a. 

b. 
c. 
d. 


^rovlda  n^wi^nstxatiftn  n^. 

The  use  of  FS-232  board 
Programming  for  «S-232  output 
Installation  of  interface  cards 
Transmitting  data  between  computer 
and  peripheral  f 

Provide  Practical  AppHo>«.^^, 

**  »J°»«>«Puter  to  control  a 

peripheral  device  • 

b.  Setting  up  a  computer  and  peripheral 
device 

c.  Operating  motors  with  a  computer 
interface 


(continued  on  next  page) 


Textbooks: 


a. 

b. 

c^ 


The  Intelll<Tent  Microcompn^^,■ 

Automatic  Process  Coi^tror  

Systems.  Cohcepta  and  Hardware 
Intel  Co.,  Mcs-6oy85  FaSTnTnT^,. . g 
Manual  '  


Tools  and  Equipment ; 

a.  Microcoa^uter 

b.  Peripheral  devlfae 

c.  Interface  card 

d.  Interface  cable 

e.  Electrical  sensing  devices 
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TASK  OR  UNIT  CflMt^ETgNCY  I      ^  PEftFOftMAIiCE  STATeMei>ff  1^ 


INSTRUCTIONAL  ACTIVITIES 


Provide  InfoCTation  Qni 
(contlnutd) 

£•    Mathomtical  Mflmiunt 

1.  Multipl#-pr«olslon  nixnbera 

2.  Multiplication 

3.  FdaitlVtt  and  nagativa  nunbers 


INSTRUCTIONAL  MATERIALS 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 
1  I 


VII-620 


ERIC 


^VALUATION  OF  PERFQRMAMrJ 

Performance  Objective  (CRM) 

Giv»n  a  microoo«put«r  and  interface  equkpnent,  the  student  win  set  ud 
•  peripheral  device  100%  of  the  tine.  *  «aen»wixi  set  yip 


Suggested  Tersting  Activities  And  Resources 


a. 


b. 


f  ^  '^r"  *  ^^^^  their  knowledge 

of  peripheral  connection  and  operaUon.  ^vHowxeage 

Reading  Skills 

a.  Interpret  graphic  information 

b.  Interpret  inetructions 

c.  Locate  information  in  reference  materials  • 
Math  Skills 

a.  organize  data  into  tables,  charts,  and  graphs 

b.  Algebra 

c^^  Decimals  and  fractions  usage  and  conversions 

d.  Whole  nvnber  manipulation 
Problem  Solving  Skills 

a.  Recognize  sequence  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  materials 

c.  Draw  conclusions 

d.  Make  predi<?tions,  generalizations  and  comparisons 
Coanunicatjon  Skills 
«I    compose  sentences 

Organize  information 

Interpret  aural  conmuniuations  \ 
Conpose  oral  directions  and  questions 
Use  formal  and  informal  speaking  .styles 


b. 
c. 
d. 
e. 


VII-621  • 

810 


NC-05  using  the  aicrocoaputar  «•  a  cintrol- 
Imr  ^ 


INSTRl 


Provide  Infornatlon  on» 


a. 


b. 


c. 


d. 


The  microcoB5)uter  as  a  controHei 

1.  Microoonputer  interfacing  / 

2.  CloMd-loop  control  •ystem  / 
Microcomputer  troubleehooting/ 

1.  The  signature  and  analysis 

2.  The  logic  analysis 
Comparison  of  8  bit  microa$mputers 

1.  Z-80  based  microcbin)ujSrs 

2.  6502  based  microcootoju^ers 

3.  8080  based  microoomiiuters 
4  .  6800  based  microcoi^uters 
The  16  bit  aicroconqputer 

1.    CoB?>arison  of  the  16  bit  8  bit 
taicrocc»f>uter 
16  bit  software 
16  bit  I/O 
16  bi't  interfacing 


2. 
3. 
4. 


laonstration  Ont 
■y—  • 

a.  Th/use  of  PS-232  board 

b .  8  'bit  microcoac)uter 

c.  ^16  bit  nicrocoiq>uter 

d.  »Microcoa«>uter  troubleshooting 

Provide  Practical  Application  ^c|n.. 

a.  Using  a  microcomputer  to  control  a 
peripheral  device        .  . 

b.  Setting  up  a  circuit  using  a  micro- 
coiH)uter  and  transducer 

c.  Operating  motors  with  a  qomputer 
interface 

d.  Setting  \ip  a  microcomputer  to 
operate  a  security  system 

"  ♦ 


Textbooks i 

The  Intelligent  Mic^^>coirtf/u»,A^ 

b.  Hunter,  Automatic  Process  ColjtTOr  

Systems,  concepts  and  Hardware 

c.  Intel  Co.,  Mcs-80/as  Pj.m<w  n.^,..^ 

Manual  '  

Reddit  fi  Associates,  Microcomputer 
Fundamentals.  8080  Microcomputi^rA" 
William,  z-80  Microcomputer  DftH^ 
Projects   


d 


Tools  and  Egi^pmentt 


a. 


b. 
c. 
d. 
e. 


Microcon^uter 

1.  8  bit  microcomputer 

2.  16  bit  microdbuputer 
Peripheral  device 
Interface  card 
Interface  cable 
Electrical  sensing  devices 

1 .  Transducers 

2.  Optical  transducers 


ESTIMATED  MOI  irq" 


VII-623 


ESTIMATED  LAB  MOI  IRQ 


10 
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ERIC 


EVALUATION  OF  PERtoRMARCE 


Performance  Objective  (CRM)'  ^  ^ 

Given  a  ■idrocoqputer  and  intarfaoa  aq[uipnant,  the. student  will  set  up  a 
ftlorocaivuter  controlled  device  and  operate  the  device  lOOtl  v^f  the  time. 


Suggested  Testing  Activities  And  Resources 


a«    Students  should  be  given  a  written  test  to  assess  their  knowledge  of 
»i  crocoi^uter  operation. 

b«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
use  a     orocoovuter,  v 

c«    Students  should  be  given  a  performance  test  to  assess  their  ability  to 
use  a  microcoeiputer  as  a  controller  for  other  devices* 

ft 

d«    Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

Read&q  Skills  ' 

a.  ,  Interpret  graphic  information  * 

b.  Interpret  instrtictions 

Q.  "^Locate  information  in  reference  materials 
Matfi  Skills 

a.  *^  Organise  data  into  tables r  charts  and  graphs 

b.  Miole  nunber  manipulation 

c.  Convert  nuaibers  to  decimal^  binary  and  hex  systems 
Problem  Solving  Skills 

a.  Recognize  sequenjk  of ^events ,yeause  and  effect  relationsHlpe 

b.  Locate  infomatimn  in  referer^ce  materials 
c«    Draw  conclusions  ^ 
Ooamimication  Skills 

a*  ^.^ompOBB  sentences 

b«    Organise  information  v 

c.  Interpret  aural  communications 

d«  Coo^scy  oral  directions  and  questions  ^ 
e«    Use  formal  and  informal  speaking  t^tyles  f 


\  • 


812 

VII-624 


■  '■i 


4 


I  ASK  Oft  ui'jrrgZBai 

R"01  Coi^flurlng  robotic  uymtestm 


INsf  RUCTION AL  ACTIVITIgfi 


Provide  Information  On: 


History  and  davelopnent  of  robots 

1.  Mechanization 

2.  Automation  . 

3.  Rob^|H^ation 

Current'application  and  distribution 
Projection,  issues  and  trends  in  the 
use  of  robots 
State  of  the  ^t  research 

1.  Tactile  sensors 

2.  CAE/CAD/CAM 

3.  Collision  avoidance 
Robot  applications 

Elements  of  industrial  robot  systems 

1.  Robot .  operating  parauoetera 

2.  Robot  hardware 

3.  RbBbtic  system  control 

4.  Flexible  raanufactviring  system 
Implementing  robot  systems 
CooqparativQ  robot  systems  * 

1.  Seiko  700 

2.  CoppWweld  CR  50 
(contitiuea  on  next  page) 


e« 
f. 


g. 

h. 


Provide  Demonstration  on* 

a.  Actuator  systems  of  typical  robots 
(cartesian,  cylindrical,  spherical, 
artlculatiBd)  ^ 

b.  Hydraulic,  electric  and  pneumatically 
driven  robote 

c.  Writing  simple  off-line  programs,.  ' 
loading  and  testing  the  programsf  at 
the  control  console 

d.  .  Various,  types  of  robots  used* in 

industry  today  and  the  capabilit^of 
each  system  ( 

Provide  Practical  Application  On: 

a.    Identifying  power  sources  .used  by 
industrial  robot^    •  * 
Identifying,  various  industrial  tasks 
that  robots  qan  perform 
Identifying  actuator  systems  of 
typical  industrial  robots 
Operating  a  robot  using  a  controller 
Identifying  »obot  sensing  devices 


b. 

c. 

d. 
e. 


Textbooks; 


Tools  and  Equipment t 


J. 


a. 


Engelberger,  Robotics  in  Practice. 
Management  and  Applications  of 
Industrial . Robots 

Hunt,  Industrial  Robotics  Hand  Book 
Rehg,  Introduction' to  Robotics 


a*    Robot  actuators 

1.  Hydraulic,  electric,  pneumatic 

2.  Linear,  rotary,  solenoid 

b.  Robot  controller  ^ 

c.  Robotic  sensing  devices 


1. 
2. 
3, 
4, 
5. 


Light 
rteat 
Sound 
Mcition 
pressure 


ERIC 
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c 

VII-625 


ESTIMATED  LAB  HOURS 

 -  I  Z3 

813 


I 


eOMPeTENC7 


INSTRUCTtOr^AL  ACTtVITES" 


1^ 


Provida  inforiaatipn  Qn> 
(continued) 


"'3.    GNP  H^A 

4.  Cinclrmati  Nili^cron  T3/586 

5.  IBM  7535 


INSTRUCTIOtslAL  MATERIALS 


ERIC 


ESTIMATED  CLASS  HOURS 


ESTIMATED  LAB  HOURS 


VII-626 


81 


Performance  Objective  (CRM) 


/ 


Suggested  Testing  Activities  And  Resources »  ^ 

^      a.    Studenti  .houl*  b«  given  a  .written  te«£  ^to  fts.e.a  their  jcnoJlad«  of 
typ«.  and  current  u«^s  of  robot?  in  induati^.       ^     .     Jcnowledge  of 

'        l^^T'\^^^'^  ^^^"^  "  P«'°«»«««=«  teat  to  *as»e«.  their  ability 

-botarpower  .y.te,„»,  and  actuator,  'uafd  in  " 

^        P^vi"^"^:^:."^"''^'  ,'"        inatructional  Material,  .action  on  the 

d.    South-western  Publishing  Co.,  The  tebotic.  Filrostripa  ^ 

Reading  Skills  ^ 

a.  Intorpret  graphic  information 

b.  Interpret  instructions 

c.  Locate  information *in  reference  materials 

Math  Skills  15^  V 

a.  Organizes  data  into  tables/  charts  and  graphs 

b.  Algebra 

c.  Decimals  and  fractions  usage  and  conversidns 

d.  Whole  j^gaber  manipulation 
Problem  Sol^g  .Skills 

Recognir*r.seqqpnca  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 

rL^^^  predictions,  generalizations  and  comparisons 
•    Communication  Skills  f  » 

a.  Col|po.e  sentences 

b.  Organize  information 

c.  Interpret  aural  communications  ^ 

d.  Compose  oral  directions  and  questions 

e.  Use  formal  and  informal  speaking  styles 


(  -■ 
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a. 


Inspecting  shipping  crates 
Running  a  parts  inventory 
Reviewing  installation  instructions 
and  drawings  " 

Estimating  time  required  to  complete 
work 

Reviewing  electrioal  codes 
Locating  suljbase  In  accordance  with 
p;ant  instMljition  drawings 
t»08ition£ng  robot  in  accordance  with 
manufacturer ''s  instructions 
Installing  electrical  power 
Placing  hydratdi^c  or  pneumatic  power 
pack  ^ 

Connecting  proper  electrical  and  cool- 
king  lines 

inspecting  robot  and  systems  for 
^oper  installation  and  operation 

Irforming  safety  inspection  of  work 
Hsite 


Provide  Deaonstration  Qn> 

a.  milling  electrifcal  con?>onenta 

b.  InstalUrig  hydraulic/pneumatic 
co&c>onent8  % 

c.  Preparing  controllers 

d.  Checking  for  proper  installation 
and  safety 

e.  Schediiling  maintenance  of  robot 

Provide  Practical  Application.  Qn« 

a.  Installing  robots  and  sv?>pcrt 
equipment 

b.  Checking  installation  for  conpliance 
with  state  and  federal  codes 

c.  Starting  up  and  testing  of  robot. 

d.  Scheduling  work  assignments  and 
maintenance 


Textbooks 


a.    Engelberger,  Robotics  in  Practice. 
Management  and  Appiy6ations"of 
Industrial  Robots 

^^t,  Induatriar  Robotics  Hand  Book 


Tools  and  Equipment! 


b. 
c. 


Introduction  to  Robotics 


a.  Robot  operation  manual-^ 

b.  Tool  kit 

c.  Electrical  codes/regulations 

d.  Robot  controller' 

e.  Robot 

f.  Plant  installation  drawings 


ESTIMATED  CLAS/^  Mm  ipq  — 
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EVALUAT40N  OF-PEBFORMANCE 


Performance  Objective  (CRM) 

Glvan  tools.  Instructions,  safety  codas,  antiv support  equipment,  thm 
student  will  Install  and  test  a  robot  100%  of\the  tine. 


\ 


^  Suggested  Testing  Activities  And  Resources 

# 

He    Studantf  should  be  given  a  written  test  to  assess  their  knowledge 
^  of  robotic  systems  and  maintenance  requirements. 

b.  Students  should  be  given  a  written  test  to  assess  their  knowledge 
of  proper  Installation  and  testing  processes* 

f 

c.  Students  shotild  be  given  a  performance  test  to  assess  their  ability 
^        to  install  and  test  robotics  equipment* 

d.  Use  resources  provided  In  the  Instructlcl|al  Materials  section  on 
the  previous  page* 

e*    South-Westem  Publishing  Co»#  The  Robotics  Flliastrlpa  ^ 

*  • 

Reading  Skills  ^ 
a.    Interpret  graphic  Information 
.  b.    Interpret  instructions 

^    c.    Locate  information  in  reference  mate^^ials 
Math  Skills 

a.  Organize  data  into  tables,  charts,  and  graphs 

b.  Algebra. 

*  *  c*    Decimals  amd  fractions  usage  and  conversions 

d.    Whole  number  manipulation  •  -  ^  » 

Problem  Solving  Skills  '  ^ 

a.    Recognize  sequence  of  events,  cause  effect  relationships 

b*    locate  information  in  reference  material 

c«    Draw  conclusions 

d.    Make  predictions,  generalizations  and  comparisons 
Oommunication  Skills  j 
a*    Goopose  sentences  ^ 
be    Organize  information 
c*    Interpret  aural  communications  ^ 
d*    Compose  otal  directions  and  questions 
e*    Use  formal  and  informal  speaking  styles 
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R-03  tealgning  «  worit  c«ll 


Provide  Infotaatlon  on. 


Llmitatlcns  of  rdbot 

1.  teach 

2.  Ufting  ability  (weight) 

3.  Speed 

4 .  Accuracy 

woS"^^"'  tine  required  to  con5)lete  • 

Aselgnlhg  priority  rank  to  work 
Planning  materials  delivery  system 
Work  oell  organiMtion 

1.  Specifications  and  tolerances 

2.  Prograaning  robots 
Training/programming  robots  - 
1-    PrograaBable  controllers 


ProgLde  Deaonstration  on. 


b. 

c. 
d. 
e. 


f. 


b. 
c. 
d. 
e. 


Plowcherting  material  through  work 
ce^l 

iOatemining  robot  capabilities 

Sl^SSiilS^***^^^'?  ■y«te«s  with  robots 
Programming  a  robot 

Scheduling  work  assignments 


r.  Scheduling  malntanance  of  robot 
Provide  Practical  Application  On. 


2.    Teaching  pendant 
Robotic  systeae 

1.    Work  cell  design  and  set-up 
SynchTG^nization  of  devices 
Maintenance  schedule 
Work  flow  and  Material  handling 
Quality  control  and  inspection 


a. 

b. 
c. 
d. 


Writing  a  slnple  off-line  program 
Programming  a  robot 
Setting  up  a  work  cell  • 
Scheduling  ^rk  assignments  and 
maintenance 


2. 

3; 

4. 
5. 


Textbooks  t 


b, 
c. 


Engelberger,  Robotics  in  Practice 
Management  and  Application  of — 

Industrial  Robots   

Wwt,  Industrial  Robotics  Hand 
^hg.  Introduction  to  Robotics 


Tools  and  Eguipjl 


a. 

b. 
c. 
d. 
e. 
f. 

g- 


Robot  operation  manual 
Production  schedule 
Materials  inventory 
Robot  controller 
End  of  arm  tools 
Robot  sensing  devices 
Robot 


ESTIMATED  Cl  ASS  Mn.  .nc  „  bSIIMAIED  LAR  Mnupc 
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Performance  Objective  (CRM) 

GivMi  a  xobot,  Mtarlala  lnv«ntor«  robot  manual  and  sctoot  sensing  davlc^s;  ths 
student  will  dasign  a  wozk  call  for  a  .robot  lob%  of  tha  tiaa. 


Suggested  Testing  Activities  And  Resources 

a*.  Studants  ahotald  ba  glvan  a  wrlttan  test  to  aasaaa  thalr  knoirladga  of 
rdt>otic  syatania 

b«    Studanti  ahould  ba  given  a  parforaanca  taat  to  aaaaaa  thalr  ability  to 
dasign  and  sat  yjp  a  robot  work  call« 

c«    Uaa  rasourcas  provided  in  tha  Instructional  Matarials  section  on  tha 
previous  paga«  ^  \ 

da    South-Wsstam  Publishing  COa,  Thm  Robotics  Filgs trips 

• 

Reading  Skills 

a*    Interpret  graphic  information 

ba    Interpret  instructions 

Ca    Locate  infotnation  in  reference  naterials 

Math  Skills 

aa    Organize  data  into  tables,  charts,  and  gr&^hs 
ba    Algebra  « 

Ca    Deciaals  and  tractions  usage  and  conversions 
da    Whole  nindMr  nanipulatlon 

ea    Measurement  of  lengths,  area,  voIum,  Weights,  tiioe 
Problem  Solving  Skills 

Sa    Ricognize  sequence  of  events,,  cause  and  effect  relationships 
ba    Locate  information  in  reference  materials 
Ca    Draw  conclusions  ^ 

da    .take  priidictions,  generaj|j|,zations  and  comparisons 

Communication  Skills  S 

a  a    CoopQse  sentences 

ba    Organize  information 

Ca    Interpret  aural  communications 

da    Compose  oral  directions  and  qxiostions 

a  a    Use  formal  and  infozinal  speaking  styles 
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R-04   Scheduling  robot  work  asslgnaants 


Schedule  robot  work  aeelgnnenta. 


iINg  THUCTIONAL  MfeTIViTIFR 


Provide  Information  Ont 


a. 

'  b. 
c. 
d. 

e. 
f. 

g. 


h. 


1. 


Inventory  of  materials 

Inventory  of  tools 

Work  assignment  sheets 

Estimating  time  required  to  complete 

Assigning  priority  rank  to  work  ' 
Estimate  robot  work  capability 
Work  cell  organization 

1.  Specifications  and  tolerances 

2.  Programming  robots 
Considering  types  of  robot  training 

1.  Programmable  controllers 

2.  Lead  through  and  teach  pendant 
modes 

Hobotic  systems 

1.    Work  cell  design '.and  set-up 
SynAronization  of  devices 
Utilizing  contr'oUlers 
Work  flow  and  material  handling 
Quality. control  and  ^inspection 


2. 
3. 
4. 
5. 


/ 


Provide  Demonstrafcinn  n». 


a. 

b. 
c. 
d. 

e. 
f. 

g. 


Flowcharting  mat^prial  flow 
Deteming-  robot  c-pabilities 
Charting  order  of  work 
Programming  a  robot  using  lead  through 
and  teach  pendant  methods 
Setting  vp  a  work  cell . 
Scheduling  work  assignnfents 
Scheduling  maintenance  robots 


Provide  Practical  Appiir«i.4on  r^. 


a. 
b. 
c. 
d. 
e. 


Writing  a  simple  off-line  program 
Charting  materials  flow 
Programming  a  robot 
Setting  up  a  work  cell 
Scheduling  work  assignments  and 
maintenance 


INSTRUCTIONAL  MATFRIAllg 


Textbook  8: 


a. 


c. 


Engelberger,  Robotics  in  Practice. 
Manaqemetit  and  Application  of 

Industrial  Robots   

Hunt,  Industrial  Robotics  Hand  BnnV 
^hg.  Introduction  to  Robot! rii  


Tools  and  Equipments 

a.  Robot  operation  manual 

b.  Production  schedule 

c.  Materials  inventory 

d.  Robot  controller 
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EVALUATION  OF  PERFORMANCE 


Performance  Objective  (CRM) 


GlvMi  work  schedules,  naterlels  Inventor,  robot  aianual  and  rn^t,  the 
student  will  design  a  working  schedule  for  a  robotic  work  cell  100%  of 
the  tlais«  .  ' 


ERIC 


Suggested  Testing  Activities  An4  Resources 

Studente  should  be  given  a  i^itten  test  to  assess  their  knowledge 
of  robotic  systeas  ieu)d  naintenance  requirements. 

Students  shotild  b^^il^Mn  a  performance  test  to  assess  their  ability 
to  schedule  suiter:i^iffl|M^    and  work  in  a  robot  work  cell. 


Use  resources  pro^ded^in  the  Instructional  Materials  section  on 
the  previous  page;.^'  - 

South-Western  Publishing  Co,,  The  Robotics  FilaBtrips 
ng  Skills 


a»  N^terpret  graphic  Information 
b«    Interpret  instructions 
c*    Loc^K^  Infonaation  in  reference  materials 
Math  Skills 

a.    Organize  data  into  tables,  chaurts,  and  graphs 
b»  Algebra 

c»    Decimals  and  fractions  usage  and  conversions 
d*    Wliole  number  manipulation 

e,    Measureabnt  of  lengt^,  area^  volume,  weights,  time 
Problem  Solving  Skills 

a.  Recognize  sequence  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 

d.  Make  predictions,  geileralizations  and  comparisons 
Oomgunication  Skills 

a«  Oospoee  sentences 

b«  Organize  information 

c«  Diterpret  aural  communications 

d.  Compose  oral  directions  and  questions 

e«  Use  formal  and  informal  speaking  styles 


R-05    Repairing  and  maintaining  robotic 
systems 


Rapair  and  maintain  robotic  systems 


INSTRUCTIONAL  ACTIVITIgR 


Provide  Information  On: 


a. 


b. 


c. 


d. 


Maintenance  and  operation 

1.  Hydraulic  robots 

2.  Pneumatic  robots 

3.  Electric  robots 
Robotics  problem  definition 

1.  Characteristics  of  specific 
robots 

2.  Work  cell  organization 

3.  Specifications  and  tolerances 
Pr<  giraawing  robots 

1.  Programaable  controllers 

2.  Lead  through  and  teach  pendant 
lAodea 

Robotic  systems 

1.    Work  cell  design  and  set-t?) 
Synchronization  of  devices 
Utilizing  controllers 
Work  flow  and  material  handling 
Quality  control  and  inspection 
Probelms  in  selecting  robot  types 
End  of  arm  tooling 


2. 
3. 
4. 
5. 
6. 
7. 


Provide  Demonstration  nn. 

a.    Hydraulic,  electric,  and  pneumatic 
actuators  of  the  type  used  on  robots 
^^'^"9  "i'^le  off-line  programs, 
.  down  loading,  debugging  and  modifying 
the  programs 

c.  Performing  preventive  maintenance  on 
hydraulic,  pneumatic,  and  electric 
robots 

d.  Programming  rooot  ueing  lead  through 
and  teach  pendant  methods 

e.  Setting  up  a  work  cell  and  implementing 
a  robotic  system  to  perform  product-  • 
ion  t^sks 

f .  Designing  a  simple  end  of  arm  tool 
Provide  Practical  Application  Om 


a. 

b. 
c. 


d. 


Writing  a  simple  off-line  program 
Performing  preventive  maintenance 
Prog^araning  a  robot  using  lead 
through,  and  teach  pendant  m^^-hods 
Designing  simple  end  of  arm  tool 


a. 

b. 
c. 


Engelberger,  Robotics  in  Practice. 
Management  and  Application  of 
Industrial  Robots  " 

Industrial  Robotics  Hand  Book 
Rehg,  Introduction  to  Robotics 


% 


Tools  and  Equipment; 


a.    Robot  actuators 

1.  Hydraulic,  electric,  pnaumatic 

2.  Linear,  rotary,  solenoid 
Robot  controller 

c.  Robotic  sensing  devices 
!•  Light 

2.  Heat 

3,  Sound 
4^  ^totion 
5.  Pressure 

d.  Hydraulic,  pneumatic  and  electric 
robots 


ESTIMATED  CLASS  HOI  irq  20  ^ 
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EVALUATION  QF  RERFORMANCE 


Performance  Objective  (CRM) 

Given  a  hydraulic,  pneumatic  or  elep^ic  robot,  the  student  will  explain  and 
repair  mechjmiced  or  prograsnln^^-p^blems  100%  of  the  time. 


Suggested  Testing  Activities  And  Resources 

a.  Students  shoxild  be  given  a  written  test  to  assess  their  knowledge  of 
robotic  systems  and  coznaon  mechanical  and  programming  problems. 

b.  Students  should  be  given  a  performance  test  to  a^isess  their  ability 
to  identify  and  repair  connon  problems  with  robotic  power  systems, 
actuators  and  programmes  used  in  industry  today. 

c.  Use  resources  provided  in  the  Instructional  Materials  section  on  the 
previous  page. 

d.  South-Western  Publishing  Co.,  The  Robotics  Filmatrips 

Reading  Skills  ^« 

a.  Interpret  cjf^aphic  information 

b.  Interpret  instructions 

c.  Locate  information  in  reference  materials 
Math  Skills 

a*    Organize  data  into  tables,  charts,  and  graphs 

b .  Alqebra 

c.  Decimals^  and  fractions  usage  and  conversions 

d.  Whole  number  manipulation 

e.  Measurement  of  lengths,  area,  volume,  weights,  time 
Problem  Solving  Skills 

a.  Recognize  sequence  of  events,  cause  effect  relationships 

b.  Locate  information  in  reference  material 

c.  Draw  conclusions 

d.  Make  predictions^  generalizations  and  comparisons 
Communication  Skills 

a.    Compose  sentences 
b*    Organize  information 

c.  Interpret  aural  communications 

d.  Compose  oral  directions  and  questions 

e.  Use  formal  and  informal  speaking  styles 


\ 


FACILITIES 


Contents  Listing 

Facilities  Introduction   

Student  Performance /Work'  Area 
Learning  Resource  Center  .... 


FACILITIES  INTRODUCTION 

V 

This  .section  provides  graphic  and  written  information  benefi- 
cial to  setting  up  the  student  performance/work  area  and  the 
learning  resource  center.  Please  note  that  the  numbers  appearing 
on  the  graphics  correlate  with  the  numbered  checklist  items. 
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FACILITIES 


y^Good  facility  layouts  attribute  to  program  efficiency.  When 
planning  facility  layouts,  two  ^ key  areas  which  require  great 
consideration  are  the  student  perf  ormance/worflc  area  and  the 
learning  resource  center  (LRC) .  This  section  provides,  through  a 
checklist  system,  a  variety  of  ideas  beneficial  to  setting  up 
both  types  of  facilities. 


 L  .  fff  

STUDENT  PERFORMANCE  OR  WORK  AREA  CHECKLIST 


5 


CHECKLIST 


COMMENTARY 


"1.  Safety  consideration 
the  work  areas. 


/ 


in  Physical  dangers  exist  in  any 
work  area.  ^  These  dangers  may 
come  in  the  form  of  .  physical 
hazards ,  electrical  haseards, 
or  dangers  from  special  equip- 
ment. To  protect  against  some 
of  the  more  obvious  problem 
areas,  in  shop  and  in  lab 
ap^s,  be  sure  to  consider  the 
fjbl^wing  items  in  your  plan- 
ning. 

.Sufficient  emergency  exits 
.Proper  emergency  exits 
.Proper    ventilation    and  ex- 
haustion 

.Outlining  safety  lanes  (par- 
ticularly in  shop  type 
programs) 

.Surrounding  hazardous  areas 
such  as  pits,  etc.  with 
proper  barriers  or  fencing 
(again,  this  pertains  to  shop 
courses  where  work  is  often 
done  below  ground  level) 

.Use  of  proper  safety  shields 
on^  alL-  equipment  (such  as 
gr^nd^s,  saws,  drill  pres- 
ses, and  other  rotating 
machinery) 

. Preventing  equipment  over- 
hangs such  as  equipment  hang- 
ing over  the  edges  of  lab 
benches,  etc. 
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/ 


Typical  LalMype 
Ptogram  Layout 
Note:  Special  needs  .latudents 
^ith  handicapping  ^nditiona 
should  be  considered  in  aisle 
widths,  heights  of  equipment 
and  Btorage,  etc.! 


Typical  Shop-tyDeT" 
Ingram  Layout 
Note:  Special  heeds  students 
with  handicapping  conditions 
should  be  constuered  in  aisle 
widths,  heights  of  equipment 
and  storcge,  etc.! 
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I 


if 


COMMENTARY 


CHECKLIST  J 


2..  Safe     storage    «of  flam- 
mables. 


All  flammables  should  be  stor- 
ed away  from  or  isolated  from 
th^  work  area/  and  if  possible 
away  from  the  building  proper. 


3.  Can  the  teacher  monitor 
all  students  from  the  in- 
structor's position? 


In  lab  prograuns  the  instruc- 
tor's position  should  be  lo- 
cated in  the  center  of  the 
lab,  if  possible.  In  shop 
type  programs,  or  in  a  situa- 
tion where  the  instructor's 
position  is  not  in  the  center 
of  the  work  area,  glass  win- 
dows or  viewing  capedsility 
should  be  an  integral  part  of 
the  instructor  station. 


4,  Is  it  easy  for  the  in- 
structor to  circulate  a- 
mong  the  students,  and  is 
Htf  easy  for  students  to 
get  to  t^e  instructor? 


Not  only  is  eye  contact  need- 
ed, but  direct  instructor-stu- 
dent contact  is  required  and 
important  1  This  is  a  key  part 
of  student  morale,  motivation 
and  learning  experience. 


5.  Does  the  instructor  have 
all  required  information 
readily  available? 


> 


Without  well  organized  in- 
structor Answer  Guides  for  all 
course  checkpoints,  the  task 
of  ciiecking  student  *s  work 
would  be  almost  impossible. 
These  Answer^  Guides  should 
b^.ve  all  pertinent  information 
.^r  job  sheets,  operation 
sheets,  oral  quizzes,  written 
tests,  performance  tests,  etc. 
It  is  suggested  that  the  Ans- 
wer Guides  be  organized  into 
notebooks  with  tabs  (and  sepa- 
rators) itor  each  unit's  mater- 
ials. Smie  instructors  have 
organized/N^  separate  theory 
liance  notebook  for 
)hase  or  segment  of 
In  the  Theory  In- 
Guide,     ail  answers 
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Ht  lift  |l\ 
HinKf} 


HUVHKM  OR 
HTATJOXH 


HTITIRVTWORK 
HK\(  HKSOK 
HT4T|II\S 


I^BORATORV  AKKA 


l1. 


IS-  INI  I  HiX 
^N-^Hf  H  I.I  n»»  > 


JNSTHI  nilK 


idkntwohk 
iknchi-.s  cik 
htjvth>\>* 


sTi  \n.\r  WORK 

HKVHKSOR 
ST\T|I>NS 


Typical  Lab*type 
Program  Layout 
Notio:  Special  needs  atudents 
with  handicapping  condition* 
should  be  considered  in  aisle 
widths,  heights  of  equipment 
and  storage,  etc.! 


BKM  MKs  OH 
•^1  \T|l>Ns 


lifM  IfKMlH 

— ! 


8 


sn  lU.M  UiiKK 
S'l  VJ  lONs 


LKAK.N'IVi  1^ 
KKSOIRCK 
C  KNTKR 


Typical  Shop-type 
Program  Layout 
Note:  Special  needs  students 
with  handicapping  conditions 
should  be  considered  in  aisle 
widths,  heights  of  equipment 
and  storage,  etc.! 


WORK  STATIONS  ARKA 


I 
I 

I 
I 
I 


INSTHI  I  TOH 


IS«>llfI  I  IMH 
I.I  ||»,« 


HIT 


HOHK  I 
,    xTATH»N  1 

1  ' 

I  1 
1  ' 

J       ^il^M  lAI 

I       WORK  f 

1     •^lATlO.N  ' 
1  ' 

1  ■ 

1  ; 

[     S|»K(I\|  • 
1       WIIHK  I 
»     STVTIOV  ' 

1  t 
1 

1  » 
1  « 

;    WORK  ' 

[    STATION  j 
1 

5 

1 

i  J 

I 

1 

L  J 

lit 

»l  \MM\ttt  >  ^» 
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BEST  copy  AvAiLMtiLi 
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CHECKLIST  COMMENTARY 


(continued) 

5.  Does  the  Instructor  have  for  tests,  quizzes,  etc.  are 
all  required  information  given.  In  the  Performance  In- 
readily  available?  structor  Guide,    all  pertinent 

information  and  answers  for 
lab,  operations  sheets,  etc.* 
are,  provided. 

These  instructor  guides  ^should 
literally  be  at  the  instruc- 
\  tor's  fingertips.  Generally, 
these  guides  should  be  kept  on 
the  instructor's  desk  or  work 
station. 


6.  Is  there  sufficient  equip-  (  Watch  for  either  excessive 
ment?  V^^  equipment  of  one   type  or  too 

few  of *a  needed  item. 

7.  Is  there  adequate  storage         Insufficient    storage   area  or 
area  for  equipment,   tools         lack  of  organization  will  fos- 
and  the  like?  ter  inefficient  and  frustrat- 
ing operation. 

8.  Is  there  a  good  cji[^k-in.  Where  possible,  small  tool 
check-out  and  inventory^  storage  racks  should  have  sil- 
system  for  equipment  and~'  houettes  of  each  tool  behind 
tools?  each    of    the    tool's  storage 

hooks.       On     equipment  where 
this    is.  not    practical,  some 
/  identifier  or  labeling  of  the 

space  where  the  tool  is  stored 
should  be  used.  In  this  way, 
when  a  tool  or  piece  of  equip- 
ment is  checked  out  or  missing 
it  is  obvious  with  just  a 
glance.  Each  student  should 
have  a  tag  which  is  specific- 
ally assigned  to  that  student 
for  checking  out  tools  or 
equipment.  For  example,  the 
student  tags  may  be  numbered 
with  two  digit  numbers.  When 
the  student  checks  out  a  tool, 
the  tag  should  be  given  to  the 
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(continued) 

8..V  Is  there  a  good  check- in, 
check-out  and  inven>iory 
system  £(9r  equipment  and 
toola? 


person  operating  the  todl  crib 
or  equipment  checkout.  The 
checkout  person  should  then 
hang  the  student's  tag  on  the 
hook  or  place  it  in  the  space 
from  which  the  tool  or  equip- 
ment was  removed.  When  the 
tool  or  equipment  retrieval 
time  arrives  at  the  end  of  the 
day,  the  tags  identify  which 
students  still  have  tools  out 
and  precisely  what  tool  or 
piece  of  equipment  the  stu- 
dents have. 


9.    Are  distractions  and  noise 
pollution  minimized? 


Extra  noisy  machines  and  ma- 
chines that  produce  great 
amounts  of  dust  and  residue 
should  be  located  in  isolated 
are^s  as  much  as  possible • 


10.  Are       facilit4es  easily 
cleaned? 


Safe,  efficient  operation  in 
any  shop  or  lab  is  dependent 
upon  a  clean  and  organized 
work  area.  Thoughtfulness  in 
facility  planning  will  aid  in 
this  area. 


11.  Is  lighting  adequate? 


Insufficient  lighting  in  a 
shop  or  lab  environment  re- 
duces efficiency,  is  a  health 
hazard  to  eyesight  and  often 
creates  unsafe  situations. 
Where  portable  lights  are 
needed,  as  in  shop  situations, 
the  drop  cords  used  for  power 
should  literally  be  drop  cords 
from  the  ceiling,  not  cords 
strewn  around  the  floor  area. 
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12.  Are  power  outlets,  air 
outlets  and  the  like  pro- 
perly located  and  suffi- 
cient in  number? 


Too  few  outlets  often  cause  a 
situation  where  extension 
cords,  hoses,  etc.  are  laying 
around  the  shop  or  lab>.^^^o- 
per  planning  of  /facilities 
relative  to  the  tyjbe  of  work 
that  will  be  .carrlied  on  at 
each  location  WlleViates  the 
condition  of  tdo  /few  or  im- 
properly located  i><itlets . 


13.  Are  student  work  positions 
comfortable? 


This  entails  everything  from 
good  lab  chairs  and  benches 
for  laboratory-type  programs 
to  properly  equipped  work  sta- 
tions in  shop-type  programs. 
In  both  situations  light  and 
ventilation  also  play  an  im- 
portant role  in  student  com- 
fort and  efficiency. 


14.  Can  students  procure  need- 
ed shop  manuals,  equipment 
operating  manuals,  etc. 
easily? 


All  pertinent  references, 
technical  manuals  and  like 
which  are  needed  routinely 
during  performance  of  shop  or 
lab  work  should  be  readily 
accessible.  They  should  be 
organized  for  easy  retrieval 
and  inventory.  (Note:  Be 
sure  to  consider  the  special 
needs  students  with  handicap- 
ping conditions  when  planning 
storage  height,  etc^" 


^Meade,  Russell  L.     Installing    and  Operating  an  Individuali:.^:.^ 
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LRC  AND  STUDY  AREA  CHECKLISTS 


CHECKLIST 


COMMENTARY 


1.  Is  the  study  area  quiet 
and  conducive  to  concen- 
tration? 


/ 


The  quiet  study  area  should 
allow  the  student  to  be  iso- 
lated. Student  desks  '  and 
chairs,  which  are  movable,  or 
perhaps  study  carrels,  which 
allow  isolation,  may  be  used. 


2.  Can  the  instructor  ade- 
quately monitor  activities 
in  the  LRC? 


3,  Is  there  adequate  system 
for  storage  and  retrieval 
of  printed  materials  used 
in  the  ,|y:ogram?  . 
(NOTE:  Can  the  handicap- 
ped and  special  needs  stu- 
dents access  the  materi- 
als?) 

r 


4,  Is  there  an  adequate  sys- 
tem for  storage  for  visu- 
als (such  as  slides)  and 
audiovisuals? 
(NOTE:  Can  the  handi- 
capped and  special  needs 
students  access  them?) 


If  the  LRC  is  in  a  separate 
room,  a  frequent  solution  to 
this  problem  is  use  cJf  glass 
partitions  or  windows  between 
rooms  or  training  areas. 


Generally,     a     filing  system 
made  up  of  file  cabinets  and/ 
or  storage  shelves  are  requir- 
ed   to    organize    the  training 
materials.      Establish    a  num- 
bering system  to  aid  in  checJc- 
in,  checJ?-out  and  inventory  of 
items  which  are  used  repeated- 
ly.    Software  which  is  expend- 
able, such  as  unit  sheets,  lab 
projects,  ejtc. ,  should  be  fil- 
ed in  an  organized,  well  lab- 
eled fashion  for  student  pro- 
curement.     Again,    for  booJcs, 
etc.  which  are  checked  in  and 
out,    devise   a    system  whereby 
books    and    associated  storage 
areas   are    labeled   and  inven- 
tory can  be  accomplished  with 
just  a  glance.  , 


Audiovisual  storage  shelves 
may  be  specially  made  in  the 
form  of  compartmentalized  sto- 
rage shelves.  Standard  book 
shelves  may  also  be  used.  Use 
slide  tray  boxes  for  storing 
slide  trays  and  reinforce  the 
boxes  with  tape  to  make  them 
last  longer,     store  the  slides 
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CHECKLIST 


(continued; 

4.  Is  there  an  adequate  sys- 
tem for  storarge  of  visu- 
als (such  as  slides)  and 
audiovisual 8? 
(NOTE:  Can  the  handi- 
capped and  special  needs 
students  access  them?) 


COMMENTARY 


and  tape  for  teach  unit  toget- 
her in  a  package,  or  in  adja- 
cent shelves  -if  possible.  Lab- 
el both  the  slide  tray,  its 
box  and  the  associated  tape 
clearly.  This  provides  for 
ease  of  use  and  easier  at-a- 
glance  inventory  control. 


5.  Has  provision  been  made 
for  the  safe  storage  of 
master  copies  of  slides, 
tapes,  etc.? 


The  implication  here  is  that 
you  will  not  allow  master 
\  copies  of  media  to  be  used 
directly  by  the  students,  but 
will  safely  store  the  masters 
for  use  when  needed.  Where 
possible,  only  the  copies  from 
masters  will  be  found  on  the 
student  retrieval  shelves  for 
use  by  the  students. 


Has  AV  viewing  equipment 
been  set  up  for  ease  of 
use? 


Audiovisual  viewing  equipment 
may  be  stationary  in  the  LRC 
or  may  be  distributed  about 
the  shop  (at  benches  or  work 
stations)  .  You  may  also  have 
one  or  more  audiovisual  ma- 
chines set  up  on  pprtable 
carts  for  mobility. 


7.  Does  the  AV  viewing  sta- 
tion have  sufficient  room 
for  student  study? 


Each  audiovisual  position, 
whether  it  be  a  carrel,  a 
desk,  or  whatever,  should  have 
adequate  room  for  students  to 
spread  out  their  books, 
notebooks,  etc. 


8.    Do     you     have  spare 
equipment  and  parts? 


AV  It  is  a  good  idea  to  have  at 

least  one  back-up  machine. 


9.  Do  you  have  a  reasonable 
number  of  av  viewing 
positions? 


The  ratio  of  students  to  au- 
diovisual stations  varies  from 
program  to  program..  Probably 
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(continued) 

9.  Do  you  have  a  reasonable 
number  of  AV  viewing 
positions? 


the  maximum  number  of  audiovi- 
sual machines  required  would 
be  one  machipe  fbr  every  five 
students.  In  many  programs, 
one  station  for  every  ten  stu- 
dents will  be  sufficient.  At 
any  rate,  most  schools  have 
found  it  beneficial  to  stand- 
ardize on  the  type  of  audio- 
visual machine  used.  The 
rear-projection  combination 
sound-slide  machines  are  quite 
popular  for  this  application. 


10.    Do  you  have 

an  area 

for 

_  

This  area  may  include  movable 

small  group 

sessions. 

de- 

chairs  or  desks  which  are  eas- 

monstrations 

,  and 

the 

ily  relocated.     Also,   it  is  a 

like? 

\ 

good  idea  to  have  a  screen,  an 
overhead  projector  and  a 
chalkboard  available  to  the 
instructor. 

11.  Is  there  a  place  for  pri- 
vate conferences  with 
students? 


As  indicated  earlier,  this 
place  would  normally  be  the 
instructor's  office.  The  of- 
fice may  or  may  not  be  inte- 
grated into  the  building  space 
occupied  by  the  THC,  One  ad- 
vantage of  having  the  office 
in  this  area  is  that  the  LRC 
area  is  generally  quieter  than 
the  shop  or  lab  areas.'' 
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«  • 

SPECIAL  NEEDS  INTRODUCTION 

,  This  section  provides  a  general  overview  of  "special  needs 
students,  included  in  this  section  are  directions  for  developing 
and  implementing  an  Individualized  Education  Plan' (lEP) ,  ;?nd  also 
included  is  information  on  modifying  facilities  and  equipment  for 
special  needs  students.  ^^s. 

This  section  also  provides  two  actual  case  situations^  one 
of  which  is  a  student  who  is  physically  handicapped  and  the  other 
is  a  student  who  is  educable  mentally  -retarded. 
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WORKING  WITH  SPECIAL  NEEDS  STUDENTS 


INTRODUCTION 


In  recent  years,  the  main- 
streaming  of  special  needs 
students  into  regular  voca- 
tional program  environments 
has  been  an  area  of  great 
concern  to  vocational  edutia- 
tors.  Th^  result  of  this 
concern  3  produced  an  abui|r- 
dance  of  newly  developed  re^ 
source  materials  and  a  vari- 
ety of  skillfully  trained 
personnel  specialized  in 
working  with  special  needs 
students. 

To  present  a  complete  set 
of  procedures  for  solving  all 
types  of  special  needs  prob- 
lems  in  this  one  entity  would 
be  impossible.  However,  if 
vocational  administrators, 
vocational  instructors,  coun- 
selors and  related  personnel 
will  judiciously  utilize  the 
resources  presented  in  this 
section,  much  of  the  indepthvy^j^ 
information  required  foir' 
mainstreaming  those  very 
special  and  unique  students 
can  be  assembled. 


ICS 
SECTION 


COVERED 


IN 


THIS 


Who  are  special  needs 
students  and  how  are  they 
identified? 

/ 

What  is  the  Indivi- 
dualized Educational  Plan 
(lEP)? 


3.  How  is  the  lEP  developed 
and  who  is  responsible  for 
its  development?  ^ 

4.  Row  is  the  lEP  inqplement- 
-  ed? 

5.  How  can  more  information 
regarding  special  needs 
students  be  attained? 


WHO  ARE  SPECIAL  NEEDS  STUDENTS 
AND  ROW  ARE  TREY  IDENTIFIED? 


Special  needs  students  are 
tlnose  students  who  are  desig- 
nated as  handicapped  or  disad- 
vantaged. The  1976  vocational 
amendments  define  handicapped 
individuals  as: 

"Persons  who  are  mentally 
retarded,  hard  of  hear- 
ing, d^af , .speech  impair- 
ed, visually  handicapped, 
seriously  emotionally 
disturbed,  orthbpedical- 
ly  impaired,  health  im- 
paired, or  persons  with 
other  specific  disabil- 
ities, who  by  reason 
thereof  require  special 
education  and  related 
services  and  who  cannot 
succeed  in  the  regular 
vocational  education  pro- 
grams • " 

In  those  same  amendments, 
disadvantaged  persons  are  de- 
fined as: 

"Persons  (other  than 
handicapped  persons)  who 
have  academic  or  economic 
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disadvantages  and  who  re- 
•  quire  special  services, 
assistance  or  programs  in 
order  to  succeed  in  voca- 
tional education  pro- 
grams . 

Federal  legislation  re- 
quires that  special  needs 
students-ybe  given  ^n  oppor- 
tunity toACunction  in  regular 
vocational^rograms . 


031 


Figure   1   presents   a  con- 
ceptual model  depicting  vari- 
ojis  activities  of  the  process 
n  identifying  special  needs 


students  so  they  can  be  main- 
streamed  into  vocational  edu- 
cation programs.  These  acti- 
vities are  conducted  at  the 
following  three  levels:  ^ 

1.  Community  —  vocational 
rehabilitation ,  psycholo- 
jists,  *  speech  patholo- 
gists, etc. 

2.  School  —  special -^educa- 
tion personnel,  counsel- 
ors, administrators,  etc. 

3.  Classroom     —  vocational" 
instructors,    peers,  par- 
ents, etc. 


THE  CONCEPT  OF  MAINSTREAMING 


FIGURE  1 


SUCCESSFUL 
EMPLOYMENT 
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At  the  community  level,  the 
identification  of  special 
needs  students  is -accomplish- 
ed through  a  collection  of 
data  in  the  following  areas: 

—Medical  history  . 
— Educational  records 
— Vocational  development 
— Communication  skills 
— Dexte-'ity/motor  skills 
— Adaptive  behavior 
— Teacher  observations 

If  any  positive  indications 
of  particular  problems/  handi- 
capping conditions  are  dis- 
closed from  this  data,  a 
studeiitr^is  referred  to  appro- 
priate personnel  who  are 
trained  in  the  area  of  spe- 
cial\ education.  Both  community 
and  School  level  personnel 
work  dii\ectly  with  vocational 
instructors  to  achieve  the 
common  goal  of  mainstreaming 
special  needs  students  into 
regular  program  environments. 


WHAT  IS  THE  INDIVIDUAL  E'.nuCA- 
TIONAL  PLAN    (lEP) ? 



As  part  of  the  referral  and 
school  intake  process,  an 
Individualized  •  Educational 
Plan  (lEP)  .  should  be  initi- 
ated. The  lEP  is  a  plan  for 
the  education  'of  an  indivi- 
dual. Specifically,  the  plan 
describes  what  a  student  is 
expected  to  do  upon  course 
completion  and  how  the  learn- 
ing experiences  will  oe  per- 
formed to  assure  those  cut- 
is . 

Presently  the  lEP  is  man- 
dat^ed  only  for  handicapped 
students.  The  base  content 
for    The  lEP    is    outlined  in 


Public  Law  94-142.  According 
to  that  outline,  the  lEP  must 
include  the  foJ^owing  infor- 
mation: 

1 .  Student ' s  present  level 
of  funptioning; 

2 .  Student '  s  long  range 
instructional  objec- 
tives; 

3 .  StudenV  s  short  range 
.instructional  objec- 
tives; and  , 

4.  Criteria  to  determine 
thait  specified  objec- 
tives have  been  achiev- 
ed. 


HOW  IS,  THE  IE?  DEVELOPED  AND 
WHO  IS  RESPONSIBLE  FDR  ITS 
DEVELOPMENT? 


Vocational  instructors  have 
had  minimal  or  no  preparation 
in  wo^kjLng  with  special  needs 
students.  Therefore,  the  lEP, 
a  plan  to  aid  special  needs 
students  in  achieving  their 
occupational  needs,  should  be 
devised.  The  following  steps 
function  as  a  guide  in  in  the 
development  of  an  lEP. 


STEP  1:     Review  Status  of  Stu- 
dent 

A.  You  are  notified  that  a 
special  student  can  profit 
from  being  enrolled  in 
your  vocational  program. 

B.  After  notification,  con- 
tact your  student  person- 
nel services  coordinator 
and  ask  for  a  detailed 
report  of  the  student's 
assessed  status. 
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C.  Review  the  report  until 
you  thoroughly  understand 
the  student's  assesment. 


STEP  2:    Personnel  Involved  in 
Staffing 


A.  You  must  become  involved 
in  the  staffing  sessions 
that  relate'  to  vocational 
education.  Only  you,  the 
vocational  instructor, 
can  relate  a  student's 
interests,  strengths  and 
limitations  to  your 
particular  program. 

B.  Others  included  in  the 
staffing  sessions  are 
special  education  person- 
nel, the  student  when 
necessary  and  support 
personnel  such  as  psycho- 
logists, speech  patholo- 
gists, etc.  on  an  as- 
no^ded  basis. 


STEP  3:     How  the  lEP  is  Deter- 
mined? 


A.  Based  on  the  interaction 
of  all.  persons  involved 
in  the  staffing  sessions, 
annual  goals,  short  term 
objectives,  evaluation 
procedures,  instructional 
procedures  and  special 
required  services  are 
determined.  (See  Figures 
2  and  3.) 

B.  Placement  of  the  special 
needs  student  into  a 
regular  program  environ- 
ment is  made. 


C.  The  lEP  is  signed  by  all 
staffing  participants. 

D.  The  lEP  is  made  available 
to . all  personnel  involved 
with  the  education  of  the 
special  needs  student. 

The   lEP  permits   a  special 
needs     student     to  progress 
through   a    vocational  program 
at   his   or  her  oiyt^roum  rate. 
The   progress    shdSld   be  fre- 
quenl:ly  assessed  to  determine 
where  the  student) is  relative 
to    the    lEP    objefctives.  If 
problems  are  detected,  a  staf- 
fing   should   be    conducted  to 
re-evaluate  the  lEP  and  to  es- 
tablish which  educational  ap- 
proach  is   most  beneficial  to 
the  student. 


NOTE:  Evaluation  of  the  spe- 
cial needs  student's  program 
is  critical.  Through  assess- 
ment, current  students  may  be 
assisted  and  information  that 
will  improve  the  potential  to 
help  future  students  with  si- 
milar difficulties  may  be 
gathered.  An  effective  eval- 
uation system  should  consist 
of : 

 en-route  evaluation  (for- 
mative) to  monitor  the 
student's  progress  through 
the  program; 

 summative    evaluation  upon 

completion  of  the  program 
to  determine  job  readi- 
ness; 

 follow-up  after  job  place- 
ment to  determine  if  the 
student  is  successful  on 
'    the  ;job;  and 

 follow-through  activities 

designed  to  identify  any 
further  training  needed 
(indicated  by  the  follow-up 
procedure) . 
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IMPLEMENTING  THE  lEP 


After  the  lEP  has  been  de- 
veloped, the  implementation 
process  begins  by  integrating 
the  special  needs  student  in- 
to a  regular,  vocational  pro- 
gram. In  most  cases,  a  voca- 
tional program  as  it  exists 
will  not  accommodate  special 
needs  students.  Therefore, 
adjustments  will  be  neces- 
sary. 


In  discussing  adjustments, 
a  review  bf  some  general 
learning  needs  of  special 
needs,  students  might  prove 
helpful  in  determining  pro- 
gram modifications; 

T^E  ORTHOPED-ICALLY  .HANDI- 
CAPPED usually  require  atten- 
tion to  facilities  and  equip- 
mt  t.  Beyond  that,  their 
learning  needs  are  as  varied 
as  those  of  the  normal  popu- 
lation. Remember,  some  of 
these  individuals  will  actu- 
ally be  hi>ghly  gifted  in 
their  chosen  fields.  Their 
major  needs  will  be  psycholo- 
gical and  coping  with  the 
school  environment. 

THE  LEARNING  DISABLED  Pos- 
sess average  or  above  average 
intelligance,  however,  they 
have  specific  learning  prob- 
lems. In  modifying  the  cur- 
riculum, much  more  emphasis 
should  be  placed  on  auditory 
and  visual  modes  of  dnstruc- 
tion.  Also,  practical  appli- 
cation of  tasks  is  an  excel- 
J»ent  learning  tool.  In  many 
incidents,  repetition  of  in- 
struction may  be  warranted. 

THE  HEARING  AND  VISUALLY 
IMPAIRED  can    be  accommodated 


by  common  sense  and  the  use  of 
supporting  resource  personnel. 
Larver  print,  braille  and  re- 
cor^-^ngs  can  be  used  in  teach- 
ing the  blind.  Captions  on 
visual  materials,  seating  ar- 
rangements, use  of  notes  from 
a  classmate,  lower  reading  le- 
vel textbooks,  oral  testing 
and  total  communications  can 
be  used  for  instructing  the 
deaf. 

THE    EDUCABLE    MENTALLY  RE- 
TARDED will  constitute  a  major 
population  now  entering  voca^- 
tional     education. #    The  key 
concept  in  modifying  the  cur- 
riculum for  this  population  is 
that    they    require    much  more 
detail   in  order  to  learn  and 
that  they  require  a  great  deal 
more  practice  time.     All  cur- 
riculum     modifications  for 
these  groups  should  be  made  by 
detailing  each  task  or  objec- 
tive  into   its    smallest  parts 
and  by  providing  for  more  and 
more  pretctice. 

A  review  of  the  learning 
needs  indicates  that  regular 
vocational  programs  must  be 
modified  for  special  needs 
students. 

In  dnaking  alterations,  vo- 
cational instructors  should 
never  change  the  content  of  a 
program  for  special  np>p>flR  'g^-n- 
dents.  REMEMBER!  ALL  VOCA- 
TIONAL EDUCATION  PROGRAMS  ARE 
BASED  ON  REAL  JOBS  THAT  HAVE 
THEIR  OWN  TASKS  AND  STANDARDS. 
AS  FAR  AS  YOU  ARE  CONCERNED, 
YOU  HAVE  NO  POWER  TO  CHANGE 
THESE.  YOU  ALSO  CANNOT  SUC- 
CESSFULLY CREATE  AN  ENTIRELY 
NEW  JOB. 

Although  instructional  con- 
tent cannot  be  changed,  in- 
structional     facilities  and 
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strategies  can  be  modified  to 
help  special  needs  students 
function  in  a  regular  \^oca- 
tional  program. 


Modifying  The  Instructional 
Facilities  and  Equipment* 

J  »  t 

Modification-  of  facilities 
and  equipment  is  a  concern, 
when  working  with  the  physi- 
oally  handicapped.  Laws  re- 
quire that  all  school  build- 
ings must  meet  specifications 
pertaining  to  the  accessibil- 
ity of  all  hmdic^pped  per- 
sons. Aa  a  vocational  in- 
structor, your  main  concern  is 
to  insure  that  your  classroom 
and  laboratory  allows  handi- 
capped students  to  be  comfort- 
able and  above  all  to  learn. 
The  following  listing  presents 
specific  ways  to  facilitate 
both  comfort  and  learning  for 
handicapped  students. 


A.  FACILITIES 


5.  Work  benches,  storage 
cabinets,  etc.,  should  be 
altered  in  height  to 
accommodate  wheelchairs. 

6.  Handles  should  replace 
knobs  '   on     cabinets  and 

*  doors . 

7.  Mobile  demonstration  ta- 
bles c^n  be  used  for  mo- 
bility impaired  students. 

8.  Sinks  .and  water  controls 
should Hse  accessible.  For 
es^ample,  batwing  faucets 
amd  godseneck  spigc^ts  are 
more  usable  by  or^thopedic- 
ally  handicapped  students* ' 


B .  EQUIPMENT 


1 
2 
3 
4 


All    unnecessary  obstruc- 
tions   should    be  removed 
from  the  classroom. 
Thei^e      snould     be  ample 
space    between    aisles    and  6 
around<equipment . 
Storage  areas  for  students 
in    wheelchairs    should  be 
provided.  7, 
Floors    ■  should      have  a 
nonskid   surface  to  handle 
wheelchairs    ^d  crutches 
adequately. 

^Listings  and  diagrams  are  provided  through  the  courtesy  of  the 
Georgia  Department  of  Education  and  Douglas  Gill,  Working  With 
Special  Needs  Students:  A  Handbook  for  Vocational  Education 
Teachers. 


1.  V  Guard   plates    (where  fea- 

sible) should  be  utilized 
on  power  equipment. 

2 .  Power  switches  can  be 
moved  for  easier  accessi- 
bility. 

3 .  Semi -stationery  equipment 
can  be  put  on  a  variabl.e 
height  base. 

4.  Hand' controls  may  be  added 
to  machines  usually 
operated  by  foot  controls. 

5.  Special  lightweight  hand 
tools  with  extra  large 
handles  can  be  used  for 
students  •  ith  limited  hand 
strength. 

6 .  Lighted    switches    can  be 
installs.  :      to     show  whe 
machines  c       in  operation 
for  the  h3';rii>g  impaired. 

7.  Lights  can  also  be  instal- 
led along  with  auditory 
alarm  devices. 
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8.  For  the  visually  ampair- 
ed,  control  diais  with 
tactile  markings  can  be 
used. 

9.  Auditory  alarms  together 
with  visual  alarms  can  be 
installed  for  persons 
with  sight  t5roblems. 

10.  Specifically  designed  de- 
vices can  also  be.  obtain- 
ed for  visually  impaired 
students  such  as: 


a.  Braille  shorthand  ma- 
chines; 

b.  Braille  micrometers 
and  rulers; 

c.  Auditory  calculators; 

d.  Automatic  fluid 
measuring  devices  for 
darkroom  work;  and  ( 

e.  Feed  indicator  for- 
lathes. 


I 

GENERAL  ACCESSIBILITY  STANDARDS 
Dimensions  of  typical  adult-size  wheelchair  (inches) 


FIGURE 
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Modifying  Instructional  Stra- 
tegies 

Based  on  the  long  term 
goals  and  short  term  objec- 
tives specified  by  the  lEP, 
you,  the  vocational  instruc- 
tor, are  to  develop  teaching 
strategies  to  insure  that  the 
objectives  are  met.  Instruc- 
tional strategies  should  re- 
flect the  best  learning  tech- 
niques for'  an  individual  spe- 
cial needs  student. 

Listed  below  are  various 
exeunples  of  the  instructional 
methods  which  may  be  used  in 
modifying  existing  teaching 
strategies  .  to  accommodate 
special  needs  students.-  Only 
a  few  suggestions  are  provid- 
ed; an  abundance  of  techni- 
ques exist. 

Instructor  Demonstration; 
Simply    show   the    student  how 
the    job    is    to  •  be    dona  in 
clear  distinct  steps. 

Peer  Demonstration;  This 
technique  allows  the  instruc-  • 
tor  to  use  one  of  the  advanc- 
ed students  to  demonstrate  a 
particular  taskf  in  a  step  by 
step  fashion.  It  is  a  flex- 
ible system.  For  example, 
you  can  use  peer  demonstra-*^ 
tion  to  show  each  task'  step 
while  you  explain  them  to  the 
students.  When  working  with 
the  mentally  retarded,  you 
will  never  have  enough  time 
to  demonstrate  a  task  as  of- 
ten as  they  may  need  to  see 
it.  In  sucjh  situations,  the 
well  prepared  advanced  stu- 
dent can  perform  and  explain 
the  same  demonstration  sever- 
al times. 


Shadowing ;  Shadowing  can  be 
used  It^  Conjunction  with  de- 
monstrations. By  shadowing, 
the  student  is  allowed  to  do 
exactly  what  the  demonstrator 
does.  This  allows  the  student 
to  learn  in  a  see  and  do  fash- 
ion. The  student  may  shadow 
the  instructor,  an  advanced 
peer  or  in  some  instances  the 
worker  on  the  job. 

Job  Site  Visits;  Job  site  * 
visits  offer  the  student  an 
opportunity  to  see  the  work 
being  done  in  its  natural  lo- 
cation. Students  can  develop 
a  worker  identity  and  a  real- 
istic view  of  iiow  the  tools, 
equipment  and/  materials  are 
brought  together  to  produc^^^^""'— 
the  product. 


Work  Group  or  Team;  By  being 
a  part  of  a  work  team,  the 
student  can  learn  the  various 
roles  in  an  occupation  as  hav- 
ing the  opportunity  to  prac- 
tice specific  sets  of  'skills 
under  the  tutelage  of  peers. 

Individualized.  Instruction; 
Appropriate  3.y  prepared  or 
adjusted  individualized  in- 
struction is  a  big  help  in 
managing  a  class  that  contains 
a  mixture  of  special  needs 
population  students  and  ''norm 
group"  students.  Individual^ 
ized  instruction,  no  ,  matter 
what  the  source,  will  require 
much  developmental  input  from 
tha  instructor.  In  most  all 
cases,  however,  the  results 
are  worth  the  effort. 


Media ; 


Many    of    the    spe  ial 


needs  populations  require  med- 
iated instruction  (i.e.,  hear- 
ing and  visually  impaired) , 
however,  the  use  of  appropri- 
ate   media    enhances  learning 
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for  all  students.  Media  can 
range  from  a  line  drawing  in 
an  instructional  module,  to  a 
video  tape,  to  posters  and 
charts.  it  can  be  instructor 
made  or  coramercral.  All  that 
matters  is  that  it  exactly 
links  to  the  objective. 

Project  Method;  The  value  in 
u^ing  projects  with  ,  special 
needs  population  studepts  is 
that  they  help  them  mentally 
and  physically  unify  all  the 
parts  .into  a  uniform- whole. 
Because  of  the  detail  required 
for  them  to  learn,  they  need' 
learning  activities  that  re- 
late all  of  the  parts  of  thc: 
whole.  The  development  of  a 
product  through  an  assigned 
project  is  an  ideal  integrat- 
ing experience. 


Simulations;  Simulation's  meet 
a  variety  of  instructional 
needs.  One  of  the  more^ impor- 
tant simulations  with  special 
needs  population  students  is 
providing  the  opportunity  to 
develop  proper  safety  concepts 
before  actually  working  with 
the  "live"  equipment  .  that 
could  be  dangerous  to  a  care- 
less student. 


Role  Playing;     Role  playing  is 
a   part    of    several    other  in- 
structional    strategies.  On 
it^    own,    it    is    a    very  good 
procedure    for    developing  the 
attitudes   and  values  required 
of  a  successful  worker  ^-  i.e. 
a  sense  of  responsibility,  the 
ability    to    take  -  orders  and 
follow    directions,  interper- 
sonal skills  and  so  on.     it  is 
a  way  to  concentrate  on  devel- 
oping good  work  habits  and  po- 
sitive attitudes. 


Peer    Instruction:      Like  peer 
demonstrations ,    peer  instruc- 
tion is  able   to  multiply  the 
instructor's    available  time. 
This    allows    individual  stu- 
dents with   specific   needs  to 
have    more    assistance.  Peer 
instruction  has  values  beyond 
expanding  time;    it ,  is  an  ex- 
cellent approach  to  learning. 
In     almost     every  situation, 
both  the  peer  teacher  and  the 
peer   student   profit   ffom  the 
exchange.      In   operation  peer 
instruction  is  simply  a  matter 
of  preparing  and  allowing  one 
of    the    advanced    students  to 
teach     small     groups  certain 
segments  of  a  course. 


Team  Teaching;  As  we  have 
already  noted,  some  special 
needs  populations  require  a 
combination  of  vocational  and 
special  education  presented  in 
harmony.  A  team"  approach  is 
the  only  way  to  meet  that 
need.  For  team  teaching  to  be 
effective,,  clarification  of 
studf»nt  needs,  as  defined  by 
the  lEP,  and  careful  planning 
will  be  required. 


Peer  Apprenticeships;  The 
peer  apprenticeship  is  an 
ideal  way  to  induct  the  new 
specia^v  needs  popiflation  stu- 
dent ir^to  the  curriculum.  By 
serving  as  the  apprentice  to 
an  advanced  student,  the  spe- 
cial needs  population  student 
can  become  climatized  to  the 
laboratory/shop  and  can  begin 
to  learn  the  tools,  equipment 
and  materials  of  the  program. 
The  shadow  technique  can  also 
be  added  to  increase  hands-on 
learning . 
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Assessment  and  Feedback: 
Student  learning  can  be  im- 
proved by  frequently  assess- 
ing students'  skills  and 
feeding  back  their  strengths 
and  weaknesses.  Through  a 
process  of  positive  feedback, 
the  student  can  be  moved 
gradually  from  where  he  or 
she  is  to  the  skill  level 
required. 

The  ultimate  goal  pf  all 
thia  effort  is  not  employ- 
men  t-'-xather  successful  em- 
ployment. Successful  employ- 
ment implies  that  not  only  is 
the  special  needs  student 
placed  in  a  job,  biit  that  tjhe 
student  is  able  to  sustain 
himself  or  herself  in  a  work- 
ing environment  over  an  ex- 
tended period  of  time.  In 
some  instances,  students  do 
completely  exit  the  educa- 
tional system.  However,  many 
students,  in  addition  to  ob- 
taining a  job,  periodically 
.  continue  in  the  educational 
system  to  refine  existing 
skills  or  to  broaden  their 
capacities. 


CASE  SITUATIONS 


Upon  becoming  aware  that 
special  needs  students  will 
be  mainstreamed  into  their 
programs ,  instructors  of  tei) 
respond  with,  "Those  students 
will  never  be  able  to  pass  my 
class."  In  many  cases,  this 
assumption  is  true .  Special 
needs  students  may  have  han- 
dicapping conditions  which 
prohibit  them  from  accom- 
plishing every  task  or  unit 
competency  in  this  curriculum 
guide*     Do  not  expect  them  to 


r~ 

perform  at  the  level  of  regu- 
lar students;  chances  are  they 
can  not  and  will  not.  You, 
the  instructor,  have  to 
realize  that  special  needs 
"  students  have  real  limitations 
and  that  your  responsibility 
is  to  teach  them  as  many-  tasks 
as  possib).e  for  securing  some 
'type  of  skill  to  become 
functional  in  the  workforce. 
A  persQp  who  can  pump  gas  is 
employable.  A  person  who  can 
count  money  is  employable.  A 
person  who  can  thread  a  sewing 
machine  is  employable.  Even 
though  these  tasks  are  seem- 
ingly uncomplict^ted  to  us, 
the^'  can  mean  a  great  deal  to 
a  special  needs  student. 

The  following  two  '  situa- 
tions present  how  one  voca- 
tional teacher  incorporated 
two  types  of  special  needs 
students,  the  physically 
handicapped  and  the  educ^ble 
mentally  retarded,  into  his 
program.  After  becoming  aware 
of  both  students'  capa- 
bilities, the  instructor  be- 
gan to  adapt  tasks/unit  com- 
petencies from  the  curriculum 
guide  for  instruction.  The 
instructor  relied  on  the  spe- 
cial educational  personnel  and' 
other  support  staff  in  working 
with  his  special  needs 
students. 
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SITUATION  1:     JOE  JONES 


Joe  is  a  special  needs  student, 
lEP  to  learn  more  about  him. 


Please  review  his  long  term 


IndividuallMd  Bduo«tioii  Plan  {imp) 


St\Antt     Jot  Jon<i  

School t     Ctntral  High  School 


?r«MAt  Ltt«»ls  of  BducAtioiMl  P«rforMnc*t 

WRATt    D*t«  '  •••^ng   2.1     .  fpolling   2>3     .  ArithMtio  2.B 

H%T.    tet«  4-2?>e4>  Math  3,?    ,  Mading  lUoognltion  ^,2    .  Jlsidi;jr53i«)rah*h-loti 
Bptlling   2.5    *  GaMral  XnfoxMUon  3. a    >  ttot|a  Tast  2, a 

•UTi    Omtm  ^,  Total  teading  ,  Totml  Arithnatio  

Oaltasi    Data  ,  _   

Ottmti  Binat 


.  Agat  16 


Oth«ri 


Data 


■ooiAl  MapUtion 
lUpttxn  Ball  I  Data 


Walkart 
Vin#laAdi 

OtLmxt 


Data  4>25-B4  ,  ahowa  no  actlno  out  |^h*viar 
Data  4-2S-84  ,     XS-4  — 


Data 


rt%-Woctiti<m»l  ttilla  ?   «  


yaychoMotcg  or  FhyalcaX  Bduoatlon  ikiXla 
y.g.  ta^cnag  tndic^UJ  that  P.k.  altlil 
t«aa. 


gCnia  ara  abov^  ^vartoa.    Ha  ha,  r^l^^A  «n  k.,w^.w.i, 


•alf^Halp  ikilla 


Annual  Qo^lai  ,  ^  

gpg  ■paeifio  ipba.  and  oraoa^  ^li^^,^;.  7.:>.ii,M:r^""'^' ""^  '^^^ 


;;tiD 
BO 

Spaach 

OlfUd 

H/n  (Othar 
HaaJth 
X^pairad) 

H/H 

ViauAlly  lip. 
Baarlng 
Othar  Phyaical 
thara^ 
B.V.I. 


Bpaolfio  IdiMAioi;  Barvioaa 

Prograa  Md  ^mt  oi  Tim  in  Bpaoial  and  Bagular  sduoation 


j^tainad 


BaBouroa 


ZJucZday. 


Itlnarant 


Hag 

Sd 


Id. 


Initiatloftl  Duration 


Data 


.dsjaras. 


Data 


yBBr  ■ 
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I 


Pag*  2 


Tmnaportation  HA     

Physical  TlMV^py  nm  "  '  

Occupational  Wjarapy   !cS  ~ 

Vocational  Mhabilitation   onoa  a  waoK  for  oowaalino 

Jutland  Cantor  ZIZIIIII^~~~  

GK  ^ 


Othar 


Typa  P. 8.  PrograMt    Nalnatxaaa    1  hr/day 


Othar 


lang-T^n  adno^ti^utl  goals  appropriata  for  apacifio  naada  of  otu^anti 
(VM  cbacted  itau  ara  tha  9oalo  «pptopriata  for     Joa  Jonaa 
adiaoational  naada  •> 


Z=3 


^cif^o 


To 
'  tc 
To 
to 


iaiprov* 

lapxova 
iiipsova 


,  To 
To 

To 

 «0 

Othari 


i^^xowa 
iai^vovtt 
ia^pcov* 


iJIprovia 

ii^IOWB 


nath  calculation  okillo* 
Mth  caasoning  aKilla. 
oval  tapraoaion. 
baaio  raadlng  akilla. 
raadiag  oaaprahanai<m  akilla. 
vrittaa  am^ieaaaioa  akilla, 
Uataniag  oaiipxsahaaaloo  akiUa* 
viaoal-aotor  akilla. 
1  anynfa/ocawwiioation  akiUa, 
olfMKOoA  toahavior.  / 
ability  to  follow  dlxaetiona. 
aalf^confldanoa, 
faalitf  oyiantation: 
funotional  aath  akilla. 
functional  xaadiag  alalia, 
aehiavaaant  in  aainatraaA. 


./ 


TO  xaduoa  ftaqt|iaoy  of  acting  out 
an4/Qr  agiaaaiw  kahavlor. 
To  i^prova  aodal  intaraotion  akill 
(adult  anVor.  pear  ralationahipa) . 
To  ihcraaaa  pavtioipation  in  olaaa^ 
rooai  and  aotooX  actlvitiaa. 
iafpcovc  phyaioal  wbiUty, 
davalop  aalf»halp  akilla. 
To  inprom  pca^woattonal  aUUi . 
To  i^prova  vocational  akiUa  and  / 
pYovi^a  work  atationa. 
tb  provida  on-tha-job  training. 
TO  iaipcoim  hoaMi/sohcol  nnawMitca- 
tion. 

To  iiqprova  gzoas*Btttor  akilla* 
To  i^ptova^fina--Motor  akilla. 


»a¥iay  DatatSprinq  1986    (Plaoa  d*t^  and       ^r^n^  t#  y^V  ,^i>4 — a        rllnj  to  AiSrt" 

ta»B  objactivaa  or  raviaw  4^ta.) 

Tha 4b  ia  an  aducational  and  ra'atad  aa^ioaa  plan  and  not  a  binding  oontract^for  which  tha 
aehool  ia  raa^naibla  if  tha  child  doaa  not  aohiava  tha  growth  proj^otad  in  tht  goala  and 
objactivaa.   Howavar,'tha  aohool  ayataai  wiU  provida  thaaa  aarvicaa  liatad  on  XBP. 

X  undaratand  that  abort  taxa  inatructional  objactivaa  which  nuat  ba  aaaaurabla  intasMdiata 
ata^  batwaan  tha  praaant  laval  of  aducational  parfoxnanoa  and  tha  atinual  goala  will  ba 
davilopad  within  30  daya  of  tha  pxojactad  data  for  initiation  with  paniaaion  of  paranta. 
1  hava  aaan  and  undaratand  tha  IIP  f or  ^y  ohild.    I  hava  bean  inforvad  and  undaratand  ay 
right  to  i  \iUatat,a  fomal  dua  pxocaaa  haaring  if  I  diaagraa  with  My  ohild'a  lEP^    I  hava 
baan  infotMd  of  all  tha  prooaduraa  applicabla  to  auch  a  haaring. 


(Data) 


Signatura) 


DocuMntation  of  attaj^pta  to  involva  parantr  in  IKP  davalopntnt. 
Praaant I  Principal 


Sp.  xd.  Coord« 
Taachar 


Parant  Mra.  Top  Jonaa 


,  Cotnaalor  

School  Pay.   

8p.  Bd.  Taachar 
Othar 


Data  I 


Lattar  aant 
Ho«a  Viait 


Phona  Call 
Othar    ^  ^ 
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After  reviewing  Joe's 
long  term  lEP,  you  can  see 
that  he  is  educable  mentally 
r<^tarded.  "*  Therefore-,  inte- 
gration into  a  regular;  program 
iqequires^  extensive  instruc- 
tjional  ^dif icijtions. 

Joe  was  also  enrolled  in  an' 
Electromechanical  Technology 
Program.  His  instructor,  aiong 


with  special  education  person- 
nel, devised  Joe's  short  term 
instructional  objectives: 
the  aireas  he  vfouLd  be  doncen- 
trati'ng  on  in  the'.  Electrome- 
chanical Technologju  program. 
Please  'review  Joe's  short  term 
lEP  to  learn  more  acout  what 
his  studies  involved. 


Documentation  of  Attampts  to 
InvolviT  Pkr*nt/Guurdlan  in 
OtvalopMnt  of  Short  Tarn 
Inatructienal  Objactlvat 


Studs  ntt 


Joe  JOMB 


k  COUNTY  SCH^©L  SYSTEM 

^SHORT  TERM  INSTRUCTIONAL  OBJECTIVES 

Electromechanical  Technology  * 

^        Major  Appliance  

\  PROGRAM 

Not4^    Coaplete  staffing  and  cfeou- 
mentation  information  if  developed 
separately  from  Total  Service  Plan. 
Short  t;f^  objectives  muat  be 
developed  prior  to  placement. 

Person  to 
-  Provide  Service:   


Date  of  Sho*rt  Term  Instructional 
Qbjectives  Staffing:  August  30^  1965 


Committee  Nembers  Present  at  Short  Tens 
Instructional  Objectives  (Staffing: 


/  Name 


1. 
2. 
3. 
4. 


Tide 
{Uectromechanical 

Teacher 

R.V.I.  Teacher  

Spec.  Ed.  Coordinator 

'  — .\ 

Parent 


Short  Term  Instructional  Objec^i 


The  student  will  remember,  organise  land  perform  a^  set  of 
oral  directions. 

The  student  will  select  the  tools  needed  to  perform  a 
teacher-selected  task. 

The  student  will  wicrate  and  prepare  major  electrical 
fLpplianoee  for  installation. 

The  student  will  demonstrate  the  proper  use  of  a  hand  truck. 

The  student  will  follow  manufacturer pre-ih*tallation 
assembly  instructions.  « 

The  student  will  follow  proper  safety  precautions  at--^' 
all  times. 


Criteria  for 
Mastery 


70% 

80% 

70% 
70% 


100%. 


Date 
Reviewed 


V 


Method  of 
Evaluation 


Performance 
test 

Teacher-m^da 
exam 

Performance 
test 


Final  grade 
in  class 


Mastery 


Yes 


3. 
4. 

5. 


No 
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SI^ATION  2:.    CHRISTINE  GREEN  WEBB 


'Christine  is  a  special  needs  student 
long  term  lEP  to  lea2:n  more  about  her^ 


Please   review  her 


Long  T*tm  • 
IndivldtMllMd  education  H«n  C^P)  ^ 

•t«^"'    O'^i'tin.  (Gr..n>  ^  ;  "^.t,.  ±^  

^hool.    Cntralhigh  School   _  «-35-67         ,  ^,  ^ 

»r«Mnt  I*v«tli  o«  Idttwciooal  p«t«om«nc«i  ^ 


Othirt  wisc-R 


10-16-84     V-I22t  P-ISSt  I(HI20 


Annual  GOAlii    .Upon  con^jlitton  of  the  course,  th>  itudtont  wlU  ctoiign  wiring  dlayr^-  min^ 
biueorinti  and,  other  ,pacific>i?Ton.  (local  oodoi,  itc?  for  reiidantjtl  nvmiaSb-i  


Specific  Bducallon  Servlwif 

Pro«r»  and  tmomt  of  Tim.  in  Special  and  Regular  Education 


SLO 
BD 

Speech 

Cifted 
m/n  (Other 
Health 
IiV>aired) 

M/U 
SKR 
TMR 

vieually  ii^* 
Hearing  Xsp. 
Other  Phyeical 
therepy 

R.V.I. 


■511= — 
Contained 


Heeouroe 


5  hr,/wk 


Itinerant 


1  hour/weok 


Reg, 
Ed. 


Voc. 
Bd. 


10  ^rt./ 
week 


Initiation 
Date 


Duration 
Date 


8-30-85 


6-30-85 


1  year 
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Tr«n»port«tlgn     ^oiaX  •dwtion  btt«^   

fhysi^Al  thtrapv^ ono  •  wttk  %t  Vocational  H>lMibilif  tion  ^tpf  a 
Oco^patioMl  Thtrapy  •  ^ 

VooatilOMl  ll>h<biliUition   onoa  •  natk  »  ooim— IIm 
UtttXahd  Oiiitac  - 
OK 


one  %  # 


Typ«  P.l/  FrogrMt   HaiMtzvn  •  >  Otter 


Long-^Vixm  «4uo«tioMl  90fl%  appfopvlata  for  apooifio  nooda  o^  atadbott  « 

(Tha  ohaelcad  itaaa  ava'tto  goala  appropri«it«  for   Chriatina  (Qraan)  WSb  ipacifio 

ad^ioatloMl  AMdi . ) 

Vo  ia^prova  Mth  oalculation  akilla.  ...^  ^  xaAuoa  fraqoanoy  ^i^aaUng  out 

TO  i^prowa  Ml^  xaaacnlng  akllla.  and/or  agraaaiir^  Mumor* 

^^^^^  to  iaprofa  oral  aapraaaioo.  X  To  Ijvreya  aooial  iotaraotioo  aXill 

 To  laiprova  bMio  raadiag  ikilla.  (adolt  aii4/or  plaai^  ralatiooahipa)  • 

'ib  iw^tof  raading  ooaiprahaiMiieiv  lUlls.  X  to  inoraaaa  partieipatloo  in  ol#a«* 
To  i^profa  wrlttan  ajq^caaaiopti  akiUa.  roa«  and  aohool  aotivitSLaa* 
To  iafprovo  liataaing  OQPpraly    ion  akllla,  x  10  invrova  pliyaioa^  mobility. 
To  ii^rova  viaual-Mtor  akil^a.  x  «o  davalop  aalf«*halp.  akilla* 
\   To  ii^prova  laaguiga/oaaannioation  akilia.  X  ^  iaprovo  pra«-irooational  akillot 
To  iaprova  dlaaarooat  batevlor.  X  To  ia^rovo  vocational  akiUa  and 
To  iaprova  ability  to  follow  dicaotiona.  provida  work  atati'bna. 
To  im^tofo  aolf^oonfidanoo.  fo  provida  on-tha*job  training. 
To  iaiprova  raality  tfriantAtioa.  '      To  i^prova  hoaM/aoheol  oownioa- 
 To  iaipxova  f motional  attth  okilla.  tion. 

 To  iapiova  fisiotional  raading  akilla.  X  To  iniprovo  groafe*«otor  akiUa. 

y    To  iapiova  aohiavoMnt  in  awinatraaa.  X  To  iapvovo  fina-wter  'akillo. 

Otbari  •   

itviav  Datat  m^^i*»  laac  (Plaoa  data  and  yaa  or  no  If  qo*lo  ara  atihiavtd  acoording  to  abort 

tam  objaotivaa  or  raviaw  data.)  • 

Tha  X0  ia  an  adooational  and  calatad  aarvioaa  plan  and  not  a  "binding  aontraot  for  which  tha 
acbool  ia  raaponaibla  if  tho  child  doaa  not  achiava  tha  growth  projacUd  in  tha  9>«1|>  Md 
objaotivaa.   Mowavar,  tha  aohool  ayataa  will  provida  thoaa  aarviooo  lirtad  on  tha  XXP« 

'z  ttidaratand  thi^t  abort  Ur«  inatruotional  objootivaa  which  atupt  ba  aaaaurabla  intaraadiata 
atapa  batwaan  tha  praaant  loval  of^adttoational  parfoaanoa  and  tha  annual  goala  will  ba 
davalopad  within  30  daya  of  tha  piojactad  data  for  initiation  with  pamiaaion  of  paranta, 

Z  hnva  aoon  and  4ilkratand  tha  ZD  for  ay  child,   Z  hava  baan  inforMd  and  undarctand  ay 
right  to  iaitiata  a  iCbsaMl  dtaa  Vcooaaa  haaring  if  Z  diaagraa  with  «y  child»a  ZBP.<  Z  hava 
baan  infoxaad  oT  all  tha  prooaduioa  ^lieabla  to  auoh  a  haaring. 

'        '    (oaU)  /  (rarant'a  tignatvu^)  V 

OocuMntaticn  of  attoivta  to  involva  paranta  in  ZIP  davalofMant. 


Praaant  t   Principal  '  Oo^paalor  

§p.  Id.  coord,  ichool  Pay,  

Tta^r   fp.  Id.  Taaohar 

Parant  ,  Othar 


Datat   Lattar  aant   ghona  Call 

viait   '  Othar  


9. 
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BEST  copy  AVAIUBLE 


After .  reviewing  Christine ' 
long    term    lEP ,    you .  can  see 
that  she  is  physically  handi-' 
tpapped.  Therefore,   '  her 

integration  ,  into  .  a  regular 
program      requires  facility/ 
equipment    .rather-    than  in*-, 
Structional  modifications. 
.  ■  * 

Christine  was  enrolled  in 
an  Electromechanical  Technol- 
ogy program. 


'  Hef  instructor,  along  with 
specieil  ec^ucation  personnel, 
devised  Christine's  short  term 
instructional     objectives    '  — 

'the  areas  she  would  be  concen- 
trating on  in  l^hjB  Electrome- 
chanical;  TeAhholdgy  proigram. 
Please,*  revi^ew  Christine's 
short  term  lEP"  to  learr\  imore 
about  what  'her  studies  in- 
volved.*" 


OoctMntAtion  of  AitM^ts  to. 
Xovolv*  Pmnt/OUArdittn  in 
'  DMlo^Mnt  of  Ihort  Tttc%, 


Oif 


cowry  SCHOOL  system 
%mm  rmi  umrrnxxicrnxs  oubctzvis 

eittotvoMchanieal  Tachnology 
Widmti^l  t  gl^ctriol  Wiring 

nous    Coflplttt  stttJ^fiAff  «a4  docu- 
vintAtion  In^rMtiofl  if  a«v«lop«d 
Mp«rttt«Xy  fta«  Votal  Mtvios  PXmn. 
Short  ftm  objflctivttt  «iu[t  btt 
d«v»Xopttd  prior  to  placmnt. 


Dktm  of  Short  ftm  Snstruotibnal  ' 
ObjttctivM  Staffing  <  Amnist  30,  l»gS 


foyiittii  tMbars  Pvsssnt  st  Short  tmrm 
ZnstciMtiofua  Ohjsetivvs  Staffing  t 

titU 
BKotroMohsniosl 


Ttaachor 

t 

R.V.l.^lkacharL 

Oiriatina  INbb 

S^fdftnt 

Stttdalitt      qhriatina  ¥mhb 


P«rton  to 
Provid*  Sarviet} 


Short  Tan  instructional  OI)jactiv«s 


1.  Hvi  fltiidant  will  danonatrftta  a  hnowUdga  of  the 

rasidin£l*l  wiring  occupation.  ^ 

* 

2.  The  studanvwill  identify  ■lectrical  safety  tenne  end 
prectioae* 

3.  The  student  trill  de«Dn»tr«)^e  an  ability  t^  use  ts^e 
Metional  Electrical  Coda  manual  by  diacuaaing,  loTatfcg 
and  interprating  varioua  NBC  information. 

4«    The  atudant  will  identify  aizea  and  typei  of  wires  and 
inaulation  for  a  given  reaidential  wiring  Job.. 

5.  The  atudant  wH>;;<nterpret  blueprinta. 

6.  The  atudant  will  read  a  rule. 
# 

7.  The  atuitant  draw  all  electfical  aywbola  &  wiring  circuits, 
on  a  floor  plan,  according  to  HEC  atandarda.  ^ 


Criteria  for 
•)Maatery 


80% 

100^ 

60% 

so% 

80% 
100% 

100% 


Date 
Baviy«d 


Hathod  of 
Bvalttstion, 


Pinal  course 
grade 

Teachar-Mde 
sxa«/P«rfor- 
■ange  teat 


Deaonatratior 


Performance 

test 


Haatary 


4. 

5. 


1. 
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RESOURCES. 


You^  the  vocational  in- 
structor, do  not  always  have, 
sufficient  skills 'for  dealfng* 
with  the  multitude  of  prob- 
lems wl^ch  may  arise  when 
working*  with  .special  needs 
students.'  Included  in  this 
section  suggested  res-» 

ource  personael' and  suggested 
regoyirce  materials   to  assist  . 
ygu  ^  wh^en    '  those  problems 
'occur. 


SUPPORT  PERSONNEL/SYS.TEMS 

County  Health  Department: 
Many  of  your  special  needs 
students  will  need  some 
medical  and  •  dental  assis<-* 
tance.  The  county  health 
f-aci'lity  is  an  excellent 
referral  source  for  these 
/^problems.  ^"N^ 

Special  Education;  Through 
local  boards  of  education, 
there  are  a  •  variety  of 
special  education  personnel 
available  locally,  regionally- 
and  from  the  State  Department 
of  Education.  The  vocational 
education  administrator  can 
obtain  assistance'  from  these 
s'pecialists  through  the  local 
superintendent's  office. 

Project  SERVE;  Project  SERVe 
is  -a  statewide  effort  to 
'acquire  materials  and  to 
cultivate  'expertise  ^  in 
providing  vocational  educa- 
tion ^  to  the  disadvantaged. 
Proj^ect  SERVE  can  be  con- 
tacted by  the.  'area  voca- 
tional-technical director  or 
the  vocational  supervisor. 


Vocational  .Rehabilitation: 
Vocational  rehabilitcition  is  a 
highly  developed  organization 
whose  majpr  focus  is  \all 
dimensions'  /  (such  as:  train- 
ing, diagnosing,  job  placement 

'  and  cotiHseling)   of  the  handi- 
capped     population.  Within 

'  that  network  is  a  vast  pool  of 
expertise.  You  can  contact  it 
through  the  area  ^voc^tiohal 
rehabilitation  counselor  who' 
calls  on  /our  school  or 
through  a  designated  school 
official  such  as  the  coor- 
dinator of  student  personnel*^ 
services'  or  Career  Development 
Center  personnel. 

.  Office  .of  Student  Personnel 
Services :  In  the.  area  voca^ 
tional-technical  school,  this^ 
is  the  key  group  as*  far  as 
students  and  student  needs  are 
concerned.  They  can  provide  a 
variety  of  services  to^ou  and 
to  your  students.  Many  of  the 
contacts  with  community 
agencies  have  already  been 
made  by  .this  group.  That 
alone  will  ^ave  ypu  much  time. 

Career  '  Development  Center; 
Each  area  vocatj^nal-4Eechnical 
school  has  a  Career  Develop- 
ment Center  designed  to  mee|: 
the  very  special  ^ needs  of 
incoming  disadvaht^gecj  and 
handicapE^d  sttidents.  The  CDC 
staff  is  available  to  assist 
you  with  a^  wide  range'  of 
services  for  the  special  needs 
studenti  / 

All  the  resource  personnel 
previously  listed  are  part  of 
a.  team.  Thfe  best  results  can 
be  achieved  by.  utilizing  many 
possible    re^ourcQs;      Do  not 
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hesitate  to  call  the  appropri- 
ate expeijts  for  additional 
assistance.  Mo4t^  of  the 
service  groups  are  funded,  to 
supjiort  ybur  special  needs 
studeitts.  If  you  do  not  use 
them,  they  fail  .  in  their 
mission  and  .  ybu  also  fail  in 
yours.  * 


f 

f 
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INSTRUCTIONAL 
MANAGEMENT 
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INSTRUCTIONAL  MANAGEMENT  INFORMATION 
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INSTRUCTIONAL  MANAGEMENT  INFORMATION  INTRODUCTION 

■     •  * 

This  section  provides  information  and  tools  which  should  be 

0  * 

helpful  in  making  your  program  operate  more  efficiently. 
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.  '      .  STUDENT  COMPETENCY  RECORD  INTRODUCTION 

On   the    following,  pages,'  a  ^records   management   tool,  the 
f     Competency  Record,  is  provided.  j 

•The  Competency  'Record'^  is  the  instrument  for  documenting 
individual  student  competency.  .  This  record  shpuld  be  filled  out 
by  you,  the  instructor,  upon  student  mastery  of  a  com^ency. 
Not  only  does  the  Competency.  Record  serve  as  a  progress  indicatot 
to  yo/rpbut  lit  can  also  be  helpful  to  potential  employers.' 
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FOR  FIELD  REVICW  ONLY 


Student  Competency 
Certification 


in 


Elecjtromechanical  Technology 

Core  Curriculum 

«^  

Awarded  by 


iSchoolNime) 


Student's  Name 


Quarters/Semesters  Completed 


Percentage  of  Program  Completed 


Dates  of  Attendance  . 
Clock  Hours  Enrolled 
Credit  Hours  Earned  . 


(School  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  sMils 
attained  In  the  occupational  training  program  noted  above.  ' 
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ELECTROMECHANICAL  CLuSTER  STUDENT  COMPETENCIES 


INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

; 
1 

* 

'  \     '    -  '    '     '        •       •    -        -   —  -Ti  *- 

/  • 

COMPETENCY  AREA  A:     Servicing  Electrical  and 

Electronics  Circuits 

Al    Identifying  electrical/elestronics  parts 

A2    troubleshooting  circuits  / 

 :  V—  ■■  ^  

A3  -Repl^^ng  faulty  components 

✓ 

1 

\ 

* 

COMPETENCY  AREA  B:     Servicing  Electric  Motors 

Bl    Testing  armature 

B2    Testing  field.                           '  - 

B3    Troubleshooting  motor  circuitry** 

/ 

b4    Servicing  and  replacing .bearings  \ 

B5    Installing  and  wiring  electric  motors 

 IT— 

- 

COMPETENCY  AREA  C:     Servicing  Generators 

Ci    Testirr^  armature 

C2    70osting  field 

C3    Troubleshooting  generator  circuitry 

C      Servicing  and  replacing  bearings 

C5 d  Installing  and  wiring  generator^ 
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ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

N  COMPETENCY  AREA  D:    Analyzing  and  Servicing 

Rectifiers 

*> 

Dl    Testing  rectifiers  \ 

D2    Replac'ng  diodes 

D3    Replacing  full  and  half  wave  bridges 

4 

• 

C0!4PETENCy  AREA  E:    Analyzing  and  Servicing 

Filters 

• 

1 

El    Testing  filters  and  filter  circvdts 

E2    Replacing  capacitors 



 —  - 

> 

COMi'ETENCY  AREA  F;    Analyzing  and  Servicing 

Electrical  and  Electronic 
Timers 

• 

• 

Fl    Testing  timer  circuits 

F2    Servicing  timer  circuits 

\  • 

f 

COMPETENCY  AREA  G:    Servicing  Mechanical 

Transmissions 

V 

Gl    Analyzing  transmission  problems 

G2    {lepairing  transmission  problems 

G3    Installing  and  adjusting  transmissions 

.  t 
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ELECTROMEOJANICAL  CLUSTER  STUDENT  COMPETENCIES 


4 

INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

m 

S 

* 

COMPETENCY  AREA  H:  '  Servicing  Pulley  Systems 

V  — —  V 

HI    Analyzing  pulley  problems 

 .  

H2    Servicing  pulley  systems        X  * 

t 

H3    Installing  and  adjusting.. pulley  systems 

< 

• 

COMPETENCY  AREA  X:    Understanding  Fluid  Power 
  — ;  .  J  ' 

11    ExDlaininq  urinciples  of  hydraulics 

12    E;q)li.ining  principles  of  pneumatics 



13    Reading,  hydraulic/pneumatic  schematic  diagrams 

14    Recognizing  hydraulic/pneuioatic  basic 
components  / 

COMPETENCY  AREA  J:    Holding  a  Job 

Jl    Obtaining  a  job 

J2    Holding  a  job 

4 


FOR  rij^D  REVIEW  ONLY 

Student  Competency 
Certification 


in 


Air  Conditioning  and  Refrigeration 


Awarded  by 


4 


(School  N«me) 

Student's  Name   ^   Dates  of  Attenc^ance 

« 

Quarters/Semesters  Completed   clock  Hours  Enrolled 

Percentage  of  Program  Completed    Credit  Hours  Earned  . 


(Schooi  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  in  the  occupational  training  program  noted  above. 


CONSUMER  APPLICATION 
Air  Conditioning  and  Refrigeration 

ELECTROMEaiANICAL  CLUSTER  STUDENT  COMPETENCIES* 


4 

• 

INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

4 

V 

COMPETENCY  AREA  A:    Servicing  Refrigeration 

Units 

« 

>  • 

Al    Installing  refrigeration,  units 

A2    Testing/ repairing  compressor  vinits 

A3    Recharging  refrigeration  units 

A4    Testing/repairing  electrical  components 

r 

i 

i 

COMPE'lENCY'  AREA  B:     Servicing  Air  Conditioning 

Units 

Bl    Installing  air  conditioning  !:its 

\ 

B2    Testing/repairing  compressor  units 

  -J  ;                          1       —  * 

B3    Recharging  air  conditioning  units  / 

_                                             ^  ^  

— --  ;i 

/ 

B4    Installing  wiring  and  ducting 

V 

/ 
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Student  Competency 
Certification 


in 


Residential  Electrical  Wiring 

^arded  by 


(School  Name) 

Student's  Name  _  ,   Dates  of  Attendance 


Quarters/Semesters  Completed   clock  Hours  Enrolled  _ 


Percentage  of  Program  Completed   Credit  Hours  Earned 


I 


fSchool  Embtem)  * 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  In  the  occupational  training  program  noted  above. 
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(  CONSUMER  APPLICATION 

\  Residential  Wiring 

ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


INDUSTRIAL  ' 
APPLICATION 

COfSsUMER 
AFPLIyATXUri 

t 

0* 

f 

* 

* 

— 

COMPETENCY  AREA  A:  'installing/Servicing 
\                                 Residential  Electrical. 
.    s  Wirings 

Al    Installing  wiring 

A2'  Installing  service  entrance 

A3    Installing  wall  outlets 

 —  —  ■  '  a  

A4    Installing  switches 

A5    Wiring  for  major  appliances 

A6    Testing  and  repairing  wiriVig  and  switches 

Jt:^  
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rOR  FIELD  REVIEW  ONLY 


Student  Competency 
Certification 


in 


Major  Appliances 
Awarded  by 


Student's  Name 


(School  Name) 


Quarters/Semesters  Completed 


Percentage  of  Program  Completed 


Dates  of  Attendance 


Clock  Hq^rs  Enrolled 
Credit  Hours  Earned  . 


^^^txhool  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  in  the  occupational  training  program  noted  above. 
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CONSUMER  APPLICATION 
Major  Appliances 


ELECTROMECHANICAL  CLUSTER  STUDENT  jCOMPETENCIES 


1  . 

S        J  h 

• 

• 

INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION  . 

If 

r 

COMPETEN.CY  AREA         Servicing  Electric 

*  Clothes  >pry'ers 

• 

< 

Al  "Installing  wiring  for  electric  dryer 

« 

t 

a2    Testing  electric  clothes  dryer 



A3    Repairing/replacing  parts  of  a  .dryer 

<• 

A4    Installing  air  duct  for  dryers 

• 

COMPETENCY  AREA  B:    SeiVicing  Gas  Clothes 

•  *  Dryers 

4 

• 

Bl    Installing  gas  clothes  dryer 

 ,^  ""^   —  

* 

• 

B2    Testing  q^B  clothes  dryer 

/ 

*  4 

B3    Repairing/ replacing  parts  of  a  dryer 

i 

,  .'X 

b4    Installing  gas 'pipes  for  a  dryer 

  ^ 

B5    Installing" air  duct  for  dryers 

— , 

COMPETENCY  AREA  C:    Servicing  Clothes  Washer 

<  . 

• 

CI    Installing  pluinbing  and  wiring  for  washer 

C2    Testing/repairing  electric  motors 

C3    Testing/repairing  washer  transmissions 

C4    Testing/repai%:ing  water  pumps 

• 

C5    Testing/repairing  timer  and  control  circuits 

ERIC 
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♦  ♦ 

.  *  ■ 

ELECTROMEfHAJlICAL  CLUSTER  STUDENT/  COMPEtENCIES 

•> 

4          ■              •  '  . 

INDUSTRIAL 
APPLICATION 

Consumer  ' 
applicato:on 

 ^  — ^^-^                          '    '        ■  ■    ■  t 

i 

* 

• 

COMPETENCY  AREA  D:    Servicing  Electric 

,                              Water  Heaters 

•  •  * 

• 

Dl    InstalJ.ing  water  heaters 

\ 

V 

D2    Testing  and  repairing  water  heaters 

» 

D3    Installing  water  heater  plumbiug  and  wiring 

*  >   

I 

COMPETENCY  AREA  E:     Servicing  Gas  Water 
<  Heaters 

m 

V 

El    Installing  gas  water  heaters 

E2    Testing  and  repairing  water  heaters  , 

E3    Installing  water  hd'ater  plijinbing  and  gas 
pipe^  • 

4 

  •      •  -               ■  ■      .   ^  ■- .  -  - 

*• 

• 

COMPETENCY  AREA  Fr    Servicing  Trash  Compactors 

FX    Installing  trash  compactors 

F2    Testing/repairing  compactor  electric  circuits 

F3    Testing/repairing  compactor  motors 

F4    Testing/repairing  compactors  sensors 
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ELECCPOMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


/  /  ■ 

V 

INDUSTRIAL 
APPTjTCATlON 

CONSUMER 
APPLICATION 

c 

• 

COMPETENCY  AREA  Gs    Servicing  Dishwashers 

Gl    Installing  ^shwashers 

Gl    Installing  plumbing  and  vdring  for  dishwashers 

) 

G3    Testing/repairing  dishwasher  electric  citWaits 

• 

G4    Testing/repairing  dishwasher  pumps 

f  m 

G5    Testing/repairing  dishwasher  heating  elements 

* 

4 

* 

• 

* 

• 

♦    •           ■»  . 

Competency  area  H:    Servic?ing  Electric 

Stove/Ovens 

Hi    Installing  electric  stove/ovens 

» 

H2    Testing/repairing  heating  el  >ments 
♦ 

H3    Installing  electrical  wiring  for  stove/ovens 

H4    Testing/repairing  thermostats  and  circuits 

a 

H5    Testing/repairing  electrical  controls* 
!  and ,  timers 

4-  ■ 
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ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


•  • 

• 

INDUSTRIAL 
APPLICATION, 

CONSUMER 
APPLICATION 

* 

4 

• 

COMPETENCY  AliEA  I:    Servicing  Gas  Stove/dvens 

'  ■   '            ■                  ,               ■                              1   ■   ,   ■■  "   V  1  -—J 

» 

11   , Installing  gas  stove/ovens 

^  i  ^  ^ 

12    Testing/repairing  ga^  b,urhfer 

13    Installing  gas  pipe  and  wi.  .ng  for 

stove/ovens                                       ^  *  • 

1  ^ 

14    Testing/repairing  thermostats . and  circiits 
 ,                 -      _ .  ,  -'«•,,. 

15    Testing/repairing  electrical  .controld**Snd 
timers 

i                   1     .  , 

r  T 

COMPETENCY  AREA  J:     Servicing  Microwave 

Ovens 



Jl    Testing/ repairing  electrical  circuits 

4 

J2    Testing/repairing  microproce,ssor 

J3    Testing/repairing  sensors  and  safety 
switches 

J4    Replacing  defeqtive  parts^ 

» 

J5    Testing  and  replacing  displays 

 1^— 

♦  « 


■_7  ■ 
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Student  Competency 
Certif  icaition 


in 


Hydrauiic  &  Pneumatics 
Awarded  by 


(School  Name) 


Student's  Name 


Quarters/Semesters  Completed 


Percentage  of  Program  Completed 


Dates  of  Attendance  . 
Clock  Hours  Enrolled 
Credit  Hours  Earned  . 


(School  Emblem) 


THIS  DOCUMENTiS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained^  In  the  occupational  ^training  program  noted  above. 
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INDUSTRIAL  APPLICATION 
Hydraulics  an^  PnetBuatlcs 

ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIE| 


r 


9 

INDUSTRIAL 
APPLICATION 

C(WSUMLR 
APPLICATION 

COMPETENCY  AREA  A:    Servicing  Hydraulic 

Systems 

\ 

f 

Al    Analyzing  hydraulic  system  problems 

• 

• 

A2    Servicing  hydraulic  systems 

A3    Installing  and  adjusting  hydraulic  pumps 



a4    InStailling  and  adjusting  hydraulic  line& 

A5    Installing  and  adjusting  hydraulic  gauges 
and  controls 

COMPETEiJCY  AREA  B:    Servicing  Pneumatic 

Systems 

* 

Bl    Analyzing  pneumatic  system*^  problems 

B2    Servicing  pneumatic  systems 

• 

B3    Installing  and  adjusting  pneumatic  pumps 

■  — \ — 

B4    Installing  and  adjusting  pneumatic  lines 

B5    Installing  and  adjusting  pneumatic  cfauges 
and  controls  / 

• 

X-20 
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Student  Competency 
Certification 


in 


Industrial  Electricity 
.   Awarded  by  ^ 


(School  Name) 


Student's  Name 


Quarters/Semesters  Completed 


Percentage  of  Program  Completed 


Dates  of  Attendance  . 
Clock  Hours  Enrolled 
Credit  Hours  Earned  . 


'      (School  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDEI^T  RECORD  of  skills 
attained  in  the'occupational  training  program  noted  above. 
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INDUSTRIAL  APPLICATION  \ 
Industrial  Electricity 

ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

• 

COMPETENCY  AREA  A:    Servicing  Industrial 

Wiring 

Al    Installing  service  conduit 

A2    Installing  wiring 

A3    Installing  480 r 208 r 210  three  phase 

/ 

A4    Installing  a  service  entrance 

— — 

COMPETENCY  AREA  B:    Servicing  Industrial 

Lighting  and  Machines 

Bl    Installing  fluorescent  lights 

B2    Installing  branch  circuits  and  controls 

B3    Installing  electric  motors 

B4    Installing  circuits  for  welders  and  heaters 

B5  ^Installing  a  service  entrance* 

B6    Servicing  industrial  wirirf^  and  equipment 

B7    Testing  industrial  wiring  and  equipment 

J  y-— j-i  
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FOR  FIflO  REVIEW  ONLY 


Student  Competency 
Certification 


Computer  Technology 


Awarded  by 


(School  Name) 

Student's  Name    Dates  of  Attendance  . 

Quarters/Semesters  Completed   Clock  Hours  Enrolled 

Percentage  of  Program  Completed   Creijlt  Hours  Earned  . 


(School  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  in  the  cccm^tionai  training  program  noted  above. 
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INDUSTRIAL  APPLICATION 

Computer  Technology 

ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES'^ 


INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

COMPETENCY  AREA  A:     Installing  Computers 

•» 

Al    Installing  computer  equipment 

A2    Installing  computer  peripherals 

A3    Testing  and  start  up 

( 

A4    Installing  electrical  and  cooling  components 

-\  ^ 

•  * 

COMPETENCY  AREA  B;     Servicing  Computers 

\ 

Bl    Testing  computer  CPU 

B2    Testing  computer  O/I  boards 

B3    Testing  oomputer  memory 

B4    Replacing  faulty  parts 

),  ■ 

B5    Testing  and  debugging  software 

t 
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FOR  FIELD  REVIEW  ONLY 


Student  Competency 
-  Certification 


in 


Numeric:.!  Controls 


Awarded  by 


(School  Name) 


Student's  Name 


Quarters/Semesters  Completed 


Percentage  of  Program  Completed 


Dates  of  Attendance  . 
Clock  Hours  Enrolled 
Credit  Hours  Earned  . 


'(School  Embiem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  In  the  oc  cupational  training  program  noted  above. 
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INDUSTRIAL  APPLICATION 
Numerical  Controls 

ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


t 

r 

INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION. 

• 

T 

i 

i 
% 

COMPETENCY  AREA  A:    Servicing  Numeric 

Controlled  Machines 
^* 

i-^  1  ' 

Al    Testing  computer  operations 

A2    Testing  interface  circuits 

A3    Repairing  faulty  circuits 

A4    Testing  machines  sensing  devices 

 ^  "  ■  ^ 

• 

A5    Repairing/replacing  sensors 

- 

• 

COMPETENCY  AREA  B:     Installing  Numeric  Control 
^  Equipment 

.           —                     >  ■  '  ■  ■          ■     ■  ■     ■  ' 
Bl    Installing  computer  control  devices 

B2    Running  start  up  tests 

* 

■   •              <  —  '"^  ■ " —     -  ^ 

B3    Installing  and  testing  microprocessor^ 

B4    Debugging  software  ^ 

 ^  ,  ■ ,   ~  
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FOR  FIELD  REVIEW  ONLY 

Student  Competency 
Certification  . 


in 


Robotics 


Awarded  by 


(School  Name) 

r 


StudentVName  ^   D4te$  of  Attendance 

Quarten/Semesters  Com|>leted   Clocfc  Hours  Enrolled 

Percentage  of  Program  Completed    Credit  Hours  Earned  . 


4 


(School  Emblem) 


THIS  DOCUMENT  IS  AN  OFFICIAL  STUDENT  RECORD  of  skills 
attained  in  the  occupational  training  program  noted  above. 


8,95 


.    INDUSTRIAL  APPLICATION 
Robotics  »    ,  . 

. ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

> 

COMPETENCY  AREA  A:    Servicing  Hydraulic 

Itobots 

Al    Testing  robot  controllers 

A2    Repairing  controller  ^and  interf^e 

A3    Servicing  hydraulic  actuators 

A4    Servicing  hydraulic  power  supplies 

■■  ■  ■       ■  .          ■ "     ■               1   ,. 

A5    Testing  robot  components 

A6    Repairing #  replacing  end  of  arm  tooling 

• 

• 

COMPETENCY  AREA  B:    Servicing  Pneumatic 

Robots 

> 

Bl    Testing  pneumatic  robot  controllers 

B2    Repairing/replacing  controller  and  interface 

B3    Servicing  pneumatic  actuators 

B4    Servicing,  pneumatic  power  si;^plies 

B5    Testing  pneumatic  robot  con^onents 

• 

B6    Repairing/replacing  end  of  arm  tools 
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ELECTROMECHANICAL  CLUSTER  STUDENT  COMPETENCIES 


t 

« 

INDUSTRIAL 
APPLICATION 

CONSUMER 
APPLICATION 

♦ 

COMPETEtlCY  ^VREA  C: ,  Installing  Robots  ^ 

CI    Installing  robot  power  supplies 

C2    Installing 'r^bot  actuators  j 

C3    Testing  start  up  procedure  \ 

C4    Writing  robot  programs 

 ■  #   -  ■  — 

/ 
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CRITERION-REFERENCED  TESTING  INTRODUCTION 

)  .  ^ 

This  section  provides  information  on  criterion-referenced 
testing.  Types  of  tests  which  can  be  used  .for  criterion-r«f- 
erenced  testing  are  included  and  examples  of  tests  are  also  pro- 
vided. 


( 


\ 


I 
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CRITERION-REPE-R^CED  TESTING 


INTRODUCTION 


A  criterion-teferenced  t^st  ♦ 
(CRT)  compares  a  student's 
performance  with  an  est4J3-  . 
lished  standard  ^  of  perform- 
ance. The  criterion-referenc- 
ed test  should  be  criteri- 
on-referenced, valid,  reli- 
able, standardized  and  eco- 
nomical. The  student  should 
be  tested  relative  to  a 
predetermined  criteria  rather 
than  to  the  performance  of 
other  students.  The  /  CRT  is 
valid  only  if  it  is  objective 
and  all  conditions  for  testing 
have  been  standardized  for 
each  student. 

The  criterion  -/  referenced 
test  items  should  be  developed 
using  the  objectives  already 
presented  and  restating  them 
as  questions  or  requests  for 
performance  of  .skills.  The 
results  of  the  CRT  should  be 
used  to  determine  whether  the 
student  has  attained  an 
acceptable  level  of  perform- 
ance and/or  whether  the 
student  is "ready  to  proceed  to 
"the  next  performance  objec- 
tive. CRTs  should  be  used 
throughout  a  training  program 

the  performance 


to  evaluate 
objectives. 


The    types  of 
can     be  J^sed 
following:  .  ' 


tests  which 
Lude  the 


— written 
— oral 

— perf  ozfmance 


Written  Tests 


The  written  tpst  can  be  the 
most  objective  type  of  test  in 
terms  of  scoring.  Also,  many 
students  can  be  teste^d  at  the 
same  time.  Diagrams  or 
illustrations  can  be  used  to 
support the. ^ tests.  The  only 
disadvantage  with  written 
tests  is  that  they  cannot 
measure  the  student' 6  ability 
to  perform  a  task.  The  prin- 
cipal use  of  written  tests  is 
to  test  the  student's  know- 
ledge of  the  subject. 

Several  steps  which  can  be 
used  in  developing  a  criter- 
ion-referenced test  include 
the  following: 


i. 


2. 


Iteftis    should    be  leveled 
according    to    the  type  of 
learning  they  represent. 
Try  out  the  item  by  asking 
it    of  those   who  know  the 
answer    and    new  students 
who  shouldn't  know  it. 
Keep  possible  responses  to 
the    point  to  avoid  confu- 
sion. * 
Each  itelm    should  be  inde- 
pendent of  other  items. « 
Each  item  should  be  at  the 
appropriate    reading  level 
and  be  clearly  stated. 
Doublecheck  to  be  sute  the 
answer  is  correct. 
Items    should    reflect  and 
cover  objectives    and  con- 
tent tauglit. 
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1. 


Some  types  of  written  test 
Items  which  can  be  ,used  are 
multiple  '  choice,  completion 
and  matching.  Examples  of 
each  are  shown  below. 

t 

Matching 

Fill  in  the  blanks  below  by 
matching  the  definitions  with 
£he  numbered  items* 


^  1.  .100  milliamperes 

2.  Electric  shock 

3.  10  milliamperes 

4.  First  aid 
5 •  Accident 

^  a.     0.1  ampere 

 ^b.    Unplanned  event 

 c.     Eit^ergehcy  care 

 d.    Jarring,  shaking  feel- 
ing 

 e.    Muscle  paralysis 


'Oral  Tests 


Completion 

At  about  '  amperes,  the 
shock  is,  usually  fatal  if  it 
lasts  for  one  second  or  '^more . 

Multiple  Choice 

The  'unit  of  inductive  react- 
ance is 

a.  henry 

b.  ohm 

c.  Hertz 

d.  millihenry 

Students  can  also  be  asked,  to 
identify  patts  of  machinery, 
etc.  through  the  use  of 
diagrams  and  illustrations. 


Oral  tests  should  be  pre- 
pared in  the  same  manner  as 
writteji  tes^^s  except  that  they 
will  requireS^  oral  response. 
In  oral  testing,  specific 
questions .could  be  asked  which 
would  ^require  short  answers. 
Occasionally,  it  might  be  ne- 
cessary for  the  student  to 
demonstrate  his/her  knowledge. 
If  the  oral  test  queistions  are 
developed  with  an  objective 
scoring  system,  they  can  be 
used  as  criterion  tests. 


Performance  Tests 


Performance  tests . are  tests 
wnich  require  the  student  to 
perform  specific  tasks. 

Performance  tfsts  can  often 
be  administered'  to  several 
students  at  once  if  the  test- 
ing procedure  is  set  up  in  a 
rotation  order.  For  example, 
three  work'  stations  could  be 
provided  so  that  each  student 
involved  is  performing  a  dif- 
f ereiiit  task  at  a  separate  sta- 
tion. Once  finished,  the  stu- 
dent moves  on  to  the  next  sta- 
tion and  the  next  task.  This* 
method  of  testing*  decreases 
the  amount  of  time  the  in- 
structor would  otherwise  spend 
watching  each  student  perform 
each  task  separately. 
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iSome  steps  which*  are  helpful 
in  preparing  performance  tests 
include  the  following. 

1.  ^    Specify  the  objectives  to 

be  measured. 

2.  Describe  exactly  what«  you 
wish  to  test. 

3.  Devise  the  test  situation 
<ar  problem. 

4.  Make  a  list  of  tools, 
equipment  and  materials 
needed  for  the  test. 

5.  Prepare  directions  for 
administering  the  test. 


6.  Develop  scoring  system 
fojf  the  test. 

7.  Choose  the  evaluation 
instrument  to  be  used. 

8.  Prepare  *  the  evaluation 
instrument.-. 

9.  Review  the  test  -  prepare 
a  plan  to  check  for  reli-^ 
ability  and  validity. 

A  sample  page  of  instruc- 
tions for  a  'performance  test 
is  shown  below. 


,   PERFORMANCE  TEST 


ELECTRONICS  -  Unit  32-A 

Performance  T.e»t  {C-9)  -.  RC  Circuits  (1) 


MATERIALS  AND  EQUIPMI5NT  LIST: 

t>encil  and  paper 
Audio  Oscillator 

Capacitors  -  (1)     0.1  uF;   (1)  1.0  uF 
Resistors  -  (1)     lOKl   (1)  Meg 
Digital  Voltmeter 


OBJECTIVES: 


(Student  Name) 


YOU  will  connect  series  and  parallel  RC  circuits,  make 
measurements  and  analyze  the  data  so  that  you  can  explain 
the  circuit  operation  and/or  answer  pertinent  questions. 
The  objective  is  met  when  you  perform  the  above  ations 
within  the  time  limits  and  with  an  accuracy  of  100%. 


INSTRUCTIONS: 

This  is  a  time  performance  test  with  three  (3)  positions 
for  the  test.    You  will  be  given  10  minutes  for  each 
position.     All  necessary  equipment  is  located  at  each 
position. 

When  you  have  performed  a  procedure  and  the  tfst  indi- 
cates for  you  to  "Call  the  instructor";  raise  your  hartd 
immediately.    An  instructor  will  be  available  to  evaluate 
your  work  to  that  point,  and  tell  you  to  progress  (as 
appropriate),  with  minimal  loss  of  time. 

Should  you  have  any  equipment  problems,  or  questions  AT 
ANY  TIME;  feel  free  to  call  the  instructor  iini.-.ediately 
so  that  your  time  will  not  be  wasted. 

DO  NOT  START  THE  TEST  UNTIL  THE  INSTRUCTOR  INDICATES 
THAT  YOU  MAY  BEGIN  I 
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A  sample  page  of  a  performance ' test  is  shown  below. 


ELECTRONICS  -  Unit  3 2 -A  —  

*      (Student  Name) 
Performance  Test  (C-9)  -  RC  Circuits  (2) 


POSITION  I 

1.  •  Connect  the  circuit  shown: 


2.    Measure  and  record  the  following: 
Er  -   _  V       .  =  _ 


CALL  THE  INSTRUCTOR  ■ 

(2  points) 


CALL  THE  INSTRUCTOR 

(2  points) 


3*    Calculate  and  record: 


Irp  -   mA 


K  ohms 


X_  (using  X_,  formula*  not  Ohm's  law)  =   K  ohms 

i , 

'4.  -If  this  same  R  and  C  were  connected  in  parallel  across 
the- same  source  at  the  same  frequency  —  what  would 
be  the  total  current  for  the  circuit?    Calculate  and 
record:  / 

CALL  THE  INSTRUCTOR 


.  (8  points) 

TOTAL  POINTS  FOR  THIS  POSITION  -  12 
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Three  types  of  evaluation  instruments  are:  the  scorecard,  the 
checklist  and  the  rating  scale.  Examples  of  each  are  sho*m  on 
this  and  the  next  two  pages. 


ISCORECARDI 


Time  Start 
Time  Stop 
Grade 


Major  Block: 


Major  Appliances  -  Diswaahera 


Major  Block    Diagnoae  present  and  potential  problem*  in  a 
Objective:      diahwaahet  drain  pump.    Teat,  remove, 
repair  or  replace  the  drain  pump. 


Directions: 


score  yourself  from  1  to  the  highest  possible 
score.    Ask  the  instructor  to  do  the  sane. 
You  must  achieve  the  minimum  score  for  each 
criteria  for  successful  mastery  of  the 
objective. 


PBRPORMANCE  INDICATORS 


a.  Proper  sequencing  of 
diagnostic  steps 

b.  Selection  of  correct  tools 
and  equipment 

c.  Technique  in  uae  of  tools 
and  equipment 

d.  Accuracy  in  locating 
malfunction 

e.  Proper  removal  of  component 
part(s) 

f.  Accuracy  in  determining 
y  whether  to  rebuild  or 

reject  a  malfunctioning 
part 

g.  Proper  inataliation  of 
component  paetTs) 

h.  safety  performance 

i.  correct  testing  pressures 
j .    Time  taken  f 6»  cdn^lete 

job 


TOTALS 


std. 
Score 


15 
10 
10 
15 
10 

10 

15 
15 
10 

10 


120 


Min. 
Scor^ 


12 
10 

B 
12 

7 

10 

12 
15 
B 


101 


-Self 
Score 


1^ 


Instr . 

Score 


Student  Signature   

Instructor  Signature 
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jCHECKLISTl 


0 


Time  Start 
"fime  Stop 
Grade 


MajoL  Block;        Major  Appliances  -  Dishwashers 


Major  Block    Diagnose  present  and  potential  problems  in 
Objective:      a  dishwasher  drain  pump^     Test,  remove, 
repair  or  replace  the  drain  pump. 


Directions:    Place  an  (X)  in  the  column  that  best 

describes  the  quality  of  your  work.  Ask  your 
instructor  to  do  the  same. 


PERFORMANCE 
INDICATORS 

 #  

Student  Check 

Ihstructor  Check 

Poor 

Avi, 

Excel, 

Poor 

Excel , 

a.  Is  the  diagnosis 
accurate? 

b.  Are  tools  used 
properly?  ( 

c»    Are  the  proper 
tests  applied 
and  recorded? 

d.  Is  the  visual 
inspection 
adequate? 

e.  Are  the  proper 
techniques  used 
in  repairing/ 
replacing 
components? 

f .  Is  the'  operational 
check  in  accordance 
with  mahufacturer *s 
specifications? 

\ 

TOTALS 

Student  Signature 

Instructor  Signature  ^ 

  ■  —  ■  ■■      .    .       ■  — - —                    %       '  \ 
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[RATING  SCAliri 


Time  Start 
Time  Stop 
Grade 


Major  Block I         Major  Appliance!  -  Diihwaiheri 


Major  Block 
Objective! 


Directionit 


Diagnose  present  and  potential  problem  in 
a  dishwasher  drain  pump.    Test,  jreinove, 
repair  or  replace  the  drain  pump.  > 


Place  the  rating  you  select  in  the  last 
column  on  the  right  under  **My  Score**.  If 
the  rating  falls  between  1  and  2,  it  will  be 
evaluated  es  poor,  3  and  4  will  be  average, 
and  5  will  be  excellent.    Use  a  number  for 
the  rating. 


a*    Poor  diagnostic 
skills 

b*    Poor  visual 
interpretation 
of  problem 


c*    Performs  work 
in  unsafe 
manner 

d*    Could  not 
identify 
malfunction 


Unable  to 
change  out 
cosqponent 


Average 
diagnostic 
skills 
Average 
visual 
interpreta- 
tion of 
problem 
May  cause 
an  accident 
to  self  or 
others 
Had 

difficult 
time 

identifying 
malfunction 
Some 

difficulty 
in  changing 
component 


Excellent 
diagnostic 
skills 
Excellent 
visual 
interpreta- 
tion of 
problem 
Performs 
wofJc  safely 


Went 
straight 

to  problem 


Easily 

changed  out 

conqponent 


TOTALS 


My 
Score 


Znstr* 
Score 


Student  Signature 


Instructor  Signature 


Scott,  Paul  and  James'  F.  Watkins,  "Criterion  Referenced  Testing 
or  How  Do  We  Know  They  Know. "  University  of  Georgia. 
Athens ,  GA. 

Butler,  F.  Coit*  Instructional  Systems  Develoi --.ent  for  Vocation- 
al and  Technical  Training.  Educational^  Technology  Publica- 
tions.    Englewood  Cliffs,  N*J*  1972. 
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CURRICULUM  GUIDE  SECTION  REFERENCES  INTRODUCTION 

The  following  resource  listing  containsv^references  us.ed 
throughout  the  curriculum  yuide.  All  references  are  categorized 
by  their  prospective  sections.  Resource  addresses  for  all  refer- 
ences are  also  included. 


« 
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Ath0ns   Area   Vocational-Technicar   School    Catalog.     'Athens,  GA: 

Athens  Area  vocational-Technical  School  Student  Handbooks  Athens, 
GA:     July  1982. 

Butler,  F.  Coit,.  instructional  System  Development  for  Vqcational 
and  Technical  Training.  Englewood  Cliffs,  N.J.: Education- 
al Technology  Pujjlications,  1^76^ 

Georgia  Department  if  Education,  Admissions  Guide  -  ^g^'^gf^ 
Postsecondarv  Vocational-Technical  Schools.  Pittsburgh,  PA: 
Associated  Edj^Tcatioi^l  Consultants,  Inc.,  April  1982. 

Georgia  Department  of  Education,     Testing  Guide  -y Postsecondarv 
'     vocational-Technical.  Schools.     Pittsburgh,    PAi  Associated 
Educational  Consultants,  Inc.,  April  1982. 

» 

EMPLOYABILITY  SKILLS 
•  — ~  ~~  « 

Don't  Get  Fired.     Hayward,  CA:     Janus  Book  Publishers. 

Florida    Department    of    Education,  "Choosing    an  Occupation." 

Employability    r.Kills    Series.  The    Center    for    Studies  in 

Vocational  Education.  Florida  State  University.  Tallahas- 
see, Florida,  1980. 

Get  That  Job.     Hayward,  CA:     Janus  Book  Publishers. 

Getting  Hired.     Hayy^rd,  CA:     Janus  Book  Publishers. 

Janus  Job  Interview  Guide.     Hayward,  CA:     Janus  Book  Publishers. 


CURRICULUM  GUIPE  SECTION  REFERENCES 
ADMjl'sSlONS  AND  RECRUITMENT 


INSTRUCTIONAL  MANAGEMENT  INFORMATION 

Butler,  F.  Coit,  Instructional  Systems  Development  for  Vocation- 
al and  Technical  Training.  Englewood  Cliffs,  N.J.:  Educa- 
tional  Technology  Publications,  1976. 

Sage,  William  L,  "The  Testing  Dilemma."  Focus  on  Guidance. 
Volume  6,  No.  8,  April  1974. 

Scott,  C.  Paul  and  James  F.  Watkins,  "Criterion  Referenced 
Testing."  Journal  of  Studies  in  Technical  Careers.  Volume 
IV,  No.  4,  Fall  1982,  Pp.  347-355. 
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FACILITIES 

Meade,   RusselJ.  L.,     Installing  and  Operating  an  individualized 
Instruction   Program.     Atlanta ,    GA^     Georgia  Department  of 
V    Education,  1982.  . 

GLOSSARY 

Georgia  Department  of  Education,^    Curriculum  Development  Stand- 
ards and  Specifications.    Atlanta,  GA,  1982.  ' 


QCCUPAT-IONAL  INFORMATION 

Dictionary    of    Occupational  Titles.      Washington,    D.C.:   .  U.S. 

Department  of  Labor,  1977. 

K 

Field,  Ti'iothy  F.  and  Tield,  Janet  E.  ,  The  Classification  of 
Jobs  According  to  Worker  Trait  Factors.  Roswell,  GA.  North 
Fulton  Printing,  1982. 

Occupational  Outlook  Handbook.  Washington,  D.C.:  U.S.  Depart- 
ment of  Labor,  1980-81. 

Occupational  Outlook  Handbook.  Washington,  D.C.:  '  U.S.  Depart- 
ment of  Labor,  1982-83. 

Sink,    Jack    M.    and    Fielh,    Timothy    F.  ,      Vocational  Assessment 
Planning  and  Jobs.    Athens,  GA:     VDARE  Service  Bureau,  1981. 
•  «k 

SPECIAL  NEEDS 

Sarkees,  M.  and  Scott,  J. ,  Vocational  Special  Needs  -  Preparing 
T  &  I  Teachers.  Alsip,  IL:'  American  Technical  Publishers, 
1981. 

Mentally  Retarded 

A  Curriculum  Guide  for  Teachers  of  Educahle  Mentally  Retarded. 

Danville,  IL:  The  Interstate  Printer^^  and  Publishing  Co.  , 
Inc.  * 

High,  Elizabeth  '  C.  ,  and  Moyers,  KathyVL. ,  Training  Manual; 
Developing  Pre-Vocational/Vocational  Skills  in  Develop- 
mentally  Disabled  Persons.  Washington,  D.C. :  Job  Deve- 
lopment  Laboratory,  Ge&xge  Washington  University,  1976, 

Kolstce,  Oliver  P.,  Teaching  Educable  Mentally  Retarded  Child- 
ren;    NY:  Holt,  Rinehart  and  Winston,  1976. 


»« 


Muiiiaan  Robert  E.j  Gavin,  Donald  and  Conaley,  James;  Coin^ 
'^^^^"^.^"A.n'LTvy  career  Educatjnn  Curriculum  Guide  for  the  Traln^ 

fl-EIfe:  New   Brunswick,    N.J.:     Rutgers  Vocational-Technical 

®        Curriculum  Laboratory,  1977; 

Introduction^  to^  vocations  for'  Educable  Mentally  Retarded.  New 
 Jersey:    New  Jersey  Department  of  education. 

State  of  Ohio  Curriculum  Guide  for^  Moderately  Retarded  Learners. 
 Columbus,  Ohio:    Ohio  Department  of  Education,  1977.  » 

Tucker,   Mark  M. ,     l^arninq  through  Curri(^lum  "Qf^^ 

Blueprint  to  XiiHKIHq  the.  Mentally  Retarded.-  JPnnstown, 
PA:    Mafex  Associates,  Inc.,  1976ji 

Watson,  Marjorie,     Mains tr^amincr  the  Educable  Mentally  Retarded^. 
.Washington,  D.C.:  NEA,  1975. 

Hearing  Impaired  '  .  " 

Alviw,  Howard*?.,  The^  EyoluUon  of  an  Evaluation  Desigj^.  ^a^ 
Evalu'atinq  Secondary  Programs  for  the  Deaf  in  Vocational 
Occupational-Technical  Education  (VOTE)  Programs. ERIC  fiO 
123-241.  "l  *  ,  . 

Guidelines:  Educational  ^Planning  for,  the  Hearing  Handicappefi, 
 Raleigh,  .NC:   North  Carolina  Public  Schools. Division  for 

Exceptional  Children,   North  Carolina  Department  of  Public 

Instruction,  1977.  ^ 

Munson,  Harold  L.;  Eglston,  ^udy  Cobb  and  Phillips,  Gordon ^B;' 
career  Education  for  Deaf  Students:  An  In-Service  Leader  g 
Guide.  Rochester,  NY: University of  Rochester,  College 
UfTducation,  Center  for  the  Study  of  Helping  Services, 
1975. 


Mainstreairiinq    Education    for    Hearing  Impaired 
NY:    Grune  and  Stratton,  1976. 


Nix,    Gary  W., 

Children  and  Youth. 

* 

Visually  Impaired 

Coker,  D.  G.,  "The  Development  of  a  Vocational  Program  in  a 
Residential  School  for  the  Visually  Handicapped.  The  New 
Outlook  for  the  Blind,  1974,  6£,  pp.  25-28. 

The  current  Status  of  Prevocational  Services  for s the  D^^f-g^^"^ 

 Through     the     Regional     Center     Program.       Austin,  Texas. 

Management  Services  Associates,  1976. 

-Employment  Counseling."  Rehabilitation  Counseling  of  the  Blind. 
Springfield,  XL:    Charles  C.  Thomas,  1970.  ^ 
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Rossi,  C,  Jj:.,  and  Marrotta,  M. ,     "Breaking  Blind  Stereotypes." 
.The  New  Outlook  f<pr  the  BliiTd.  1974,  68,  pp.  29-32. 

Ruffino,  C.  R.,  and  Canterbury,  C.'E.,  "The  Visually  Handicapped 
in  the  Environment."    School  Shop.  1978,  .37,  pp.  70-77, 

Tremble,  J.  T.,  and  Campbell,  L.  F. ,     "A  Diversified  Cooperative 
'  Work-Experience  Program  for  Blind  and  Multiply  Handicapped 
Blind  Students."     The  New  Outlook  for  the  Blind.   1973,  £7, 
pp.  216-220.  /• . 

Wilson,    E.    L. ,     "Assessing  the   Readiness   of  Blind  Persons  for 
.X     Vocational  Placement."    The  New  Outlook  for  the  Blind.  1974, 
68,  pp.  57-6-0.-  * 

Orthopedio'ally  and  Other  Health 

A  Model  Pl^n  for'  a  Cooperative  Vocational  Rehabilitation  Program. 
Washington,  D.C.:  Office  of  Human  Development, 
Rehabilitation  Services  and  Welfare. 

Malliz,  Kalisanker  and  Mueller,  Jim.,  Vocational  Aids  and 
Enhanced  Productivity  of  the  Severely  Disabled.  Washington, 
D.C.:  The  George  Washington  University  Rehabilitation 
Research  and  Training  Center,  1975. 

•* 

McCarthy,  Henry  and  Smart,  Landon.  Recommendations  for  Enhancing 
Employment  Prospects  of  Handicapped  Individug^ls .  Albertson, 
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Van  House,  P.  and  Leatherwood,  M.  ,  "Working  with  the 
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The  Great  International      Math  on  Keys  Book.      Dallas,  TX:  Texas 
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Metalwork  Technology    and    Practice.    Peoria,     IL:  Bennett, 
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Williams,  Gerald,    Digital    Technology.      Chicago,    IL:  Science 
Research  Associates,  In,c.  \ 


Audiovisuals 
AAVIM 


ERIC 
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"Electrical  Wiring  Residential  -  Utility  Buildings-Service 

Areas"  (S/T) 
"How  Electric  Motors  Start  and  Run"  (ST) 
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"Basic  AC  Electricity  for  iJJeat,  Ventilation  and  Air 

C^ditioning      Part  One"  (FT) 
"Estimating  the  Job"   (FS)  > 
"Finishing  the  Installation"  (/FT) 
"Installation  for  Signal  Systems"  (FS) 
"Low  Voltage  and  Special  Circuits"  (FT) 
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"Small  Appliance  Circuits"  (FS) 
"Special  Purpose  Outlets"  (FS) 
"Three-way  and  Four-way  Switches"  (FS) 

Bobbs  -  Merrill  \ 
"Fluid  Power"   (TR)  ' 

Career  Aids,  Inc. 

"Electrical  Safety  in  the  Shop"  (FS) 

"House  Wiring"  (FS) 

"Making  a  Temporary  Entrance"  (FS) 

^®°^^J^pplying  Gas  Fuel  Combustion  and  Safety  Principles"  (ST) 
"Basic  Copper  Tubing  Operations"  (ST) 
"Charging  the  System"   (ST)  . 
"Electrical  Systems  Operation  and  Troubleshooting  (ST) 
"Evacuating  and  Changing  Refrigerators  and  rVeezers"  JST) 
"Evacuating    and  ^hanging    a    Window    Air    Conditioner  (ST) 
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"Identifying  Tools"  (ST) 
"installatioff  of  a  Window  Unit"  (ST) 
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" Installing  Surface  Unit  and  Hood"'  (ST) 
"Instaliy.ng  a  Three-way  Switgh"  (ST) 
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v<    \" Troubleshooting  a  Thermostatic  Expansion  Valve"  (ST) 
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Parker-Hannif in 
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"Electric  Wire  and  Cable"  (FT) 
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Air  Conditioning  and  Refrigeration  Book  One.  Stillwater,  OKt 
MAVCC,  1980. 

Air  Conditioning  and  Refrigeration  Book  Two.  Stillwater,  OK: 
MAVCC,  1980. 

Carrier,    GTR    Manuals.      Syracuse,    NY:      Carrier  'Corporation. 

Copeland  Ref  rigei;ation  Manuals.  Sidney,  OH:  The  Copeland 
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Georgia  Department  of  Education,  Air  Conditioning.  Athens,  GA: 
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Georgia  Department  ^f  Education,  Electromechanical  Inetguctor 
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Education  Materials  Center,  1982. 
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Georgia  Department  of  Education,  Major  Appliances.  Athene,  GA: 
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Hydraulics.     Stillwater,  OK:  MAVCC. 

Introduction  to  Industrial  Electricity/Electronics.  Stillwater, 
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Education,  1982. 
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Standard  Electric    Time    Bulletin.       Springfield,     MA:  Standard 
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McGraw-Hill  Book  Company 
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New  York,  NY  10036 

.   McKnight  Publishing  Company 
Box  2854 

Bloomington,  XL  61707 

National  Fire  Protection 
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Prentice-Kali,  Inc. 
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Project  SERVE 
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Project  SERVE 

DeKalb  Satellite  Center. 

Clarkston,  GA  30021 

Radio  r.hack 
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Reston  Publishing  Co.,  Inc. 
11480  Sunset  Hills  Road 
Reston,  VA  22090 
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Rutgers  University 
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Documents 

United  States  Government 
Printing  Office 
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GEORGIA  PERFORMANCE  STANDARDS  REQUIRED 
FOR  GRADUATION  INTRODUCTION 

/ 

On.the  following  pages  the  Georgia  Peformanc^  Standards  for 
GraduationTrjb  presented.  The  major  thrust  of  these  standards  is 
that  Georgia"  secondary  schools  should  assislx  students  in  becoming 
competent  in  adult, life  role  skills  in  addition  to  academic  and 
vocational  skills.  This  section  details  those  adult  life  role 
skills  and  discusses  various  methods  in  which  they  can  be  imple- 
mented into  vocational  programs. 
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y  GEORGIA  PEJlFOWlANCE  STANDARDS  REQUIRED  FOR  GRADUATION 


INTRODUCTION 


The  Georgia  Board  of  Edu- 
cation Policy  IHF,  ^  plan  for 
all  Georgia  secondary  schools, 
was  adopted  in  March  1980. 
With  its  passage,  secondary 
schools  have  found  it  neces- 
^rv  to  comply  with  the  re- 
quirements set  .  forth  by  the 
plan.  Ti|e  major  thrust  of 
Policy  IHF  is  that  Georgia 
r.ocondary  schools  assist  stu- 
dents in  becoming  competent  in 
adult  life  role  skills.      As  a 


result,  instructors  must  teach 
those  adult  life  role  skills 
necessary  to  survive  in .  our 
society  in  addition  to  their 
regular  academic  or  vocational 
curriculum. 


TOPICS  COVERED  IN  THIS  SECTION 

1.  What  are  adult  life  role 
skills? 

2.  How  can  a  life  role  skill 
be  integrated  into  voca- 
tional programs? 


WHAT  ARE  ADULT  LIFE  ROLE  SKILLS?* 


Adult  life  role  skills  are 
those  skills  which  are  neces- 
sary for  survival  in  our  so- 
ciety. In  Policy  IHF,  stu- 
dents   are  required    to  demon- 


strate competence  in  the  adult 
life  role  skills  ,of  learner, 
individual,  citizen,  consumer 
and  producer. 


 ,  _S  

LEARNER  ^ 

Citizens  shoti'ld  demonstrate  competence  in  the  e-^reas  of 
reading,  writing,  mathematics,  speaking  and  listening  and  problem 
solving. 


A.     Competency  1:  Reading 

Students  will  demonstrate  competence  by  the  ability  to  read, 
understand,  intej-pret  and  use  written  materials  in*  the  context  of 
academic  problems;,  everydt^jy  tasks  and  employment  activities. 

Performance  Objectives: 

1.  Distinguishes  between  fact  and  opinion. 

2.  Interprets  semantic  rela't ionships . 

3.  Recognizes     explicitly     stated     main     ideas,  details, 
sequence  of  events,  and  cause  and  effect  relationships. 

4.  Follows  directions. 

5.  Interprets  figurative  language. 
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6.  RecognizJs  propaganda  techniques. 

7.  Recognizes     implicitly     stated     main     ideas,  details, 
sequence  of  events  and  cause  and  effect  relationships. 

8.  Makes  predictions,  generalizations  and  comparjisons. 
9f    Draws  conclusions. 

10.  Interprets  graphic  information,  instructions  and 
labeling  information,  forms  and  applications,  transpor- 
tation information  and  occupational  and  career  informa- 
tion. 

11.  Recognizes  relevance  of  data. 

12.  Recognizes  appropriate  reference  resources. 

13.  Locates  information  in  reference  materials. 


a.     Competency'  2:  Mathematics 

Students  will  demonstrate  competence  by  the  ability  to  understand 
and  employ  basic  mathematical  concepts  and  operations  in  the 
context  of  academic  problems,  everyday  tasks  and  employment 
activities. 

Performance  Objectives: 

1.  Translates  from  words  to  numerals  and  the  reverse. 

2.  Orders  fractions,  decimals  or  percents. 

3.  Translates  from  decimals  to  percents  and  the  reverse. 

4.  Translates  frort  fractions  to  percents  and  the  reverse. 

5.  Translates  from  fractions  to  decimals  and  the  reverse. 

6.  Selects    appropriate    operations    for    a    given  problem 
situation.  ,  

7.  Computes    with    whole    numbers,    fractions,    decimals  and 
percents . 

8.  Applies  properties  of  operations.         .  ^ 

9.  Solves  simple  word  problems. 

10.  Applies  proportions. 

11.  Applies  formulas. 

12.  Computes  the  mean  and  median. 

13.  Determines  probabilities.  * 

14.  Organizes  the  data  into  tables,  charts,  and  graphs. 

15.  Interprets  data  in  the  form  of  tables,  .charts  and 
graphs . 

16.  Identifies  customary  or  metric  units  to  meassure 
lengths,  area,  volume,  weight,  time  and  temperature. 

17.  Applies  customary  or  metric  units  of  measurement  to 
determine  length,  area,  volume,  weight,  time  and  tem- 
perature. 

18.  Estimates  numbers  (results)  using  round  numbers,  with  or 
without  units  of  measurement. 

19.  Determines  amounts  of  money. 

20.  Identifies  sets  of  points  using  standard  names. 

21.  Identifies  geometric  relations  and  properties. 
./.     Identifies  points  on  cartesian  coordinates. 


C.  Competency  3:    Problem  Solving 

Students  will  demonstrate  competence  by  the  ability  to  e\^aluate, 
analyze  and  draw  conclusions  from  situations  presented  in  the 
context  'STSn^cademic  problems,  everyday  tasks  and  employment 
activities. 

1.  Distinguishes  between  fact  and  opinion. 

2.  Recognizes  main  ideas,  details,   sequence  of  events,  ^nd 
.  cause  and  effect  relationships.  *  " 

3.  Recognizes  appropriate  reference  sources. 

4.  Locates  information  in  reference  materials. 

5.  Estimates   outcomes,   with  or  without  units   of  measure- 
ments. 

6.  Draws  conclusions.  j 

7.  interprets  non-graphic   instructions,    labels,    forms  and 
applications. 

8.  Recognizes  relevance  of  data. 

9.  Organizes  data  into  tables,  charts  and  graphs. 

10.  Interprets    data    in    the    form    of    tables,    charts  and 
graphs.  ■  . 

11.  Makes  predictions,  generalizations  and  comparisons. 

12.  Solves  simple  word  problems.  .  . 

D.  Competency  4:    Writing  Students  * 

Students  will  demonstrate  competency  by  the  ability  to  select, 
organize  and  compose  written  material  in  the  context  of  academic 
problems,  everyday  tasks  and  employment  activities.  Indicators 
of  writing  include  such  skills  as  composing  sentences,  organizing 
information  and  writing  paragraphs. 

E.  Competency  5:,  Speak/ng  and  Listening 

i 

students  will  demonstrate  competence  by  the  ability  to  receive 
and  transmit  oral  and  aural  communication  in  the  context  of 
academic  problems  ,t  everyday  tasks  and  employment  activities. 
Indicators  of  speaking  and  listening  may  include  interpreting 
aural  communications,  composing  oral  directions  and  questions  and 
using  formal  and  informal  speaking  styles. 


INDIVIDUAL 

Citizens  should  have  tiie  skills  and  understanding  necessary 
tg^  improve  both  physical  and  mental  health.  They  should  be  able 
to  use  leisure  time  in  a  manner  which  is  profitable  and  fulfill- 
ing.      They  should    be  able  to    establish  a  personal     family  role 


wltich  is  mutually  beneficial  to  them  and  ^  to  members  of  their 
family. 

*  ■ 

A.    Competency  1:    Health  and  Safety 
Performance  Objectives: 

A-1  Identifies  causes,  symptoms  and  methods-  of  prevention 
and  treatment  for  major  non-communicable  diseases. 

A-2  Recognizes  information  about  and  identifies  causes, 
symptoms  and  possible  outcomes  of  .the  use  of  potentially 
harmful  substances. 

A-3    Demonstrates   knowledge '  of  principles  and  practices  re- 
4^  lated  to  personal  health. 

A-4  Demonstrates  knowledge  of  human  reproduction,  growth  and 
development . 

A-5    Demonstrates  knowledge  of  mental  health  principles,  and 

.practices^                                         '       ^                  ,  ' 

A-6  Identifies  causes,  symptoms  and  methods  of  prevention 
"^nd' treatment  for  major  communicable  diseases. 

A-7  Demonstrates  knowledge  of  environmental  factors  and 
their  influence  on  physical  and  mental  health.  •■ 

A-8  Demonstrates  a  knowledge  of  physical  fitness  principles 
and  their  relationship  to  health. 

A-9  Demonstrates  knowledge  and  skills  related  to  sound 
nutrition  principles  and  practices. 

A-10    Demonstrates    knowledge    and    r^-.tlls    related    to  safet 
principles  and  procedures. 

A-11    Demonstrates    knowledge    of    first    aid    principles  and 
procedures.  v 


B,     Competency  2.:     Leisure  Tiltfe  Activities 
Performance  Objectives: 

B-1  Demonstrates  knowledge  and  identifies  skills  needed  to 
participate  in  a  variety  of  leisure  activities. 

B-2  Identifies  community  agencies  'and  facilities  which 
provide  avocational,  self-improvement,  recreational  and 
entertainment  opportunities.  ^ 
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B-3  Demonstrates  skills  and  knowledge  associated  with  de- 
"cisions  related  to  personal  and  family  travel  and  trans- 
portation. 

B-4  Recognizes  the  contributions  of  leisure  time  activities 
to  physical  and  mental  health. 

I' 

C.    Competency • 3 1    Family  and  Community  Living  ^ 
Porf romance  Objectives:  ""^ 

C-1  Identifies  knowledge  and  skills  necessary  for  developing 
goad  relationships  with  family  members  and  others. 

£-2  Demonstrates  knbwledge"  related  to  family  planning  alter- 
natives' and  identifies  consequences  of  individuals' 
respoi^sibilities  for  sexual  activity. 

C-3  Recognizes  sound  principles  and  practices  related  (%o 
parental  responsibilities  and  child  care. 

C-4  Identifies  the  consequences  of  behaviors  related  to 
personal  relationships  and  decision  making. 


CITIZEN  ^ 

Citizens  should  have  the  skills  and  understanding  to  become 
responsible  members  of  society,  both  using  and  contributing  to 
society  in  an  appropriate  manner  and  interacting  with  the  envi- 
ronment in  a  responsible  way. 

• 

D.     Competency  1:     American  Political  and  Economic  Systems 
Performance  Objectives: 

D-1     Demonstrates    knowledge    of   the    structure,    function  and 
relationships  of  local,  state  and  national  governments. 

D-2     Recognizes  the  kinds,  purposes  and  uses  of  taxes. 

D-3     Identifies    characteristics    of    and    makes  comparisons 
among  major  types  of  economic  systems. 

D-4     Identifies    and    compares    economic    problems    of  world 
societies . 

D-5     Demonstrates  knowledge  of  basic  economic  principles. 
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D-6  Demonstrates  knowledge  of  human  interdependence  and  the 
manner  in  which  relations  with  other  nations  » are 
developed  and  maintained.  ^ 

D-7    Identifies    contributions    to    the    development    of  our 
country  and   culture  by   peoples   from  many  nations  and 
•  ethnic  groups. 

D-8  Identifies  characteristics  of  and  makes  comparisons 
among  majdr  types  of  political  systems. 

E.    Competency  2:     Citizen  Rights  and  Responsibilities 
Performance  Objectives: 

E-1  Demonstrates  knowledge  and  skills  related  to  a  citizen's 
legal  rights  and  responsibilities.  " 

E-2    Identifies   the    structure,    purpose   and   process   of  the 

American  legal  system. 

*  • 
E-3  -Demonstrates    knowledge    and    skills    needed    to    use  and 

interpret  basic  legal  documents.  • 

E-4  Demonstrates  knowledge  of  the  causes  of,  solutions  to, 
and  prevention  of  environmental  and  societal'  problems. 


F.     Competency.,*3 :  Citizen  Participation 
"Performance  Objectives; 

F-1  Demonstrates  skills  and  knowledge  needed  to  engage  in 
and  influence  decision  making  in  the  American  political 
system. 

F-2  Identifies  civic  responsibilities  of  individuals  and 
recognizes  ways  Jihese  responsibilities  may  be  met. 


PRODUCER 

Citizens  should  have  the  skills  and  knowledge  necessary  to 
su^lect  and  pursue  careers  which  reflect  personal  interest  and 
abilities.  They  should  also  have  the  skills  needed  to  pursue  new 
careers  should  a  situation  arise  which  dictates  a  change. 
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G.  Competency  1:    Career  Decision  Making 
Performance  Objectives: 

G-1    Identifies     realistic   plans     for    attaining  tentative 
career  goals. 

G-2  .  Matches     individual     characteristics,     interests,  and 
abilities  with  career  characteristics  and  requirements. 

G-3    Identifies  steps  involved  in  making  a  career  choice. 

G-4    Identifies    and    compares    income    benefits   and  expenses 
associated  with  various  occupations. 

G-5    Identifies  factors  which  affect  career  and  job  satisfac- 
tion, 

/ 

G-6    Recognizes   factors  beyond  an   individual's  control   that  ^ 
affect  career  choices.  , 

G-7  .  Identifies    sources    of    information    and    assistance  for 
career  decision  making.  ^ 

H.  Competency  2:     Job  Acquisit^ion  and  Retention 

Performance  Objectives:  * 

H-1    Recognizes   and  uses    sources  of   information  and  assis- 
tance for  finding  employment. 

H-2    Identifies   characteristics   and  behaviors   necessary  for 
job  success  and  advancement.  » 

H-3    Recognizes  behaviors  and  skills  necessary  for  a  success- 
ful job  interview, 

* 

H-4     Recognizes  information  and  demonstrates  skills  needed  to 
complete  employment  documents.  ' 

I.  Competency  3:     Career  Mobility 
Performance  Objectives: 

I-l     Identifies    events    or    conditions    that    may  necessitate 
career  change. 

1-2     Identifies    opportunities     for    advancement    .in  various 
occupations. 
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1-3    Identifies  ways  for  re-training  for  job  advancement  or 
C£ireer  change. 

1-4    Identifies   personal*  skills   needed   to   prepare    for  and 
cope  with  career  change. 


CONSUMER  '        .  ^ 

Citizens  should  have  the  skills  and  knowledge  td'\>e  informed 
consumers  in  order  to  use  available  resources  in  an  efficient  and 
beneficial  mann^. 

J.    Competency  1:    Personal  Resource  Management 
Performance  Objectives: 

J-1  Demonstrates  sKills  and  knowledge  related  to  developing 
and  maintaining  a  personal  budget. 

j-2  Demonstrates  skills  and  knowledge  for  .preparing, 
checking  and  maintaining  accurate  financial  forms  and 
records .  ; 

J-3  Recognizes  the  effects  of  national  economic  conditions 
on  individual  money  management. 

J-^   'identifies    sources   of    information   and   assistance  with 
/     management  of  personal  resources. 

yj-5  Demonstrates  skills  and  kno /ledge  required  to  seek  out 
\^  information    and    make    decisions    associated    with  the 

purchasing  of  goods  and  services.  ^ 

.j-6  Computes  aj^  compares  cos*s  of  various  alternatives 
related  to'^ousing. 

j-7  Recogniz«(S  purposes,  methods  and  information  related  to 
the  use  or\ savings  and  checking  accounts ,  securing  loans 
and  invest Aig. 

j-8  Demonstrates  knowledge  related  to  selecting  and  analyz- 
ing insurance  coverage. 

J-9  Identifies ^  purposes,  methods  and  costs  involved  in 
credit  purchases. 
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K.     Competency  2:     Consumer  Rights  and  Responsibilities 


Performance  Objectives: 


K-1 

K-2 
K-3 

KV5 


Identifies  rights  and  responsibilities  related  to 
financial  transactions  among  individuals,  institutions 
and  companies. 

Recognizes  an  individual's  rights  and  responsibilities 
m  establishing  and  maintaining  credit  ratings. 

Demonstrates  skills  and  knowledge  about  the  rights  and 
responsibilities  of  a  consumer  making  purchases. 

Distingujk^es  between  fact  and  opinion  'and  recognizes 
various/  promotional  tactics  related  to  sales  and  adver- 
tising 

Interprets  consumer  protection  information  and  docu-- 
ments  related  to  purchases. 


HOW  CAN  ADULT  LIFE  ROLE  SKILLS  BE 
INCORPORATED  INTO  VOCATIONAL  PROGRAMS 


As  a  vocational  instructor^ 
you  are  in  an  ideal  position 
to  reinforce  adult  life  role 
skills.  Activities  which  will 
assist  students  in  achieving 
the  performance  objectives  of 
the  learner^  individual^ 
citizen^  consumer  and  producer 
saturate  vocational  programs. 

A  complete  lifting  of 
performance  objectives  for  the 
adult  life  role  skills  was 
previously  presented.  The 
feasibility  of  covering  every 
skill  in  your  program  is 
highly  improbable.  However^ 
many  adult  li  fe  role  skills 
are  appl icable  to  vocational 
programs  in  that  they  are 
directly  related  to  different 
aspects  of  employment. 


In  a  lab  set  up  as.  a 
business^  as  illustrated  in 
the  EMPLOl^ABILITY  SECTION , 
students  must  become  aware  of 
many  aspects  of  a  bVisiness. 
For  example^  students  will 
need  to  know  about  items  such 
as  decision  making^  operating 
the  economics:  of  the  businesp^ 
legal  responsibilities  of  the 
business  and  making  financial 
transactions. 

Other  activities  which 
could  potentially  be  incor- 
porated into  vocational 
programs    are    provided  below. 

THE  LEARNER 

READING 


Have  the  student : 
—  follow  directions 
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— interpret  graphic  infor- 
mation, instructions, 
and  labeling  informa- 
tion, forms  and  applica- 
tions, transportation 
information  and  occupa- 
tional and  career 
information 

MATHEMATICS 

Have  the  student: 

— select  appropriatqr  op- 
erations for  a  specific 
problem  situation 

— apply  formulas 

PROBLEM  SOLVING  ' 

Have  the  student: 

— estimate   outcomes,  with 

or     without     units  of 
.  measurements 
— distinguish  between  fact 

and  opinion 

WRITING 

Have  the  student: 
— fill     out    job  applica- 
tions 
— compose  a  resume" 

SPEAKING  AND  LISTENINC 

Have  the  student:  ' 
— compose  oral  directions 
— participate    in  a  simu- 
lated interview 


THE  CITIZEN 


with  the 
and  uses 


Have  the  student: 
— become  familiar 

kinds,  purposes 

of  taxes 
— become       famliar  with 

legal  rights  (theirs  and 

others) 


THE  PRODUCER 


Have  the  student: 

— match  personal  inteirests 

and  characteristics  with 

a  potentialjob 
— become      familiar  with 

skills      necessary  for 

finding    and    keeping  a 

job 


THE  CONSUMER 


Have  the  student: 

— become    aware    of  tdghts 

and   responsibilities  of 

making  purchases 
— become      aware     of  the 

responsibilities  related 

to       making  financial 

transactions 


THE  INDIVIDUAL 


Have  the  student:  ' 
--practice  good  grooming 
— know       and  understand 

safety     procedures  and 

principles 


*  Related  Vocational  Instruction  and  Competency  Rased  Education. 
Atlanta,  OA:     Georgia  Department  of  Education,  April  1982. 
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LIVE  WORK  POLICY  INTRODUCTION 


One  of  the  most  meaningful  training  vehicle"^  is  customer 
repair  work  or  live  work  requested  by  a  customer  and  performerl  by 
a  student.  Such  jobs  pose  serious  problems  in  a  public  school^ 
shop,  thereby  requiring  rigid  regulations  as  indicated  by  the 
sample  live  work  policy  on  the  next  two  pages. 
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SAMPLE  LIVE  WORK  POLICY 


1.  Live  jobs  must  provide  training  for  the  student.  This 
training  can  range  from  skill  perfection  to  developing  wo;:k 
habits  or  customer  relation  experiences. 

2.  All  materials,  parts  and  supplies  used  or  required  in  such 
live  work  ^mugt  be  paid  for  by  the  customer  at  school  cost.- 

•Under  no  circumstances  can  the  school  give  away  public  funds 
or  property  through  this  type  training.  There  shall  be  no 
cost  on  labor. 

3.  All  purchases  for  items  needed  to  do  such  production  jobs 
must  be  processed  through  the  school  accounts.  Under  no 
circumstances  should  instructors  place  themselves  in  a 
vulnerable  positi.^iy4a^  buying  and  reselling  to  customers  of 
the  school  shoi 
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4.  All  monies  , deceived  from  customers  must  be  receipted  on  an 
official  sdnool  receipt  and  deposited  in  the  school  account. 

5.  All  live  work  must  be  done  by  the  student.  The  only ^time  an 
instructor  is  to  do  a  live  job  should  be  when  it  is  used  for 
demonstration  purposes.. 

6.  Under  no  circumstances  shall  the  instructor  or  student 
receive  money,  rewards,  benefits  or  in  any  way  personally 
profit  from  such  work,  either  directly  or  indirectly.  To  do 
so  is  in  direct  violation  of  state  law  which  prohibits  the 
use  of  public  property  for  personal  gain. 

7.  The  following  policies  concerning  the  purchase  of  parts  are 
intended  to  protect  shop  teachers  from  any  possible  inference 
that  they,  or  students,  are  using  public  property  for  per- 
sonal gain.  This  can  only  be  done  by  conducting  business 
through  the  school's  accepted  financial  and  accounting 
procedures.  By  doing  so,  adequate  audit  is  always  possible 
should  the  need  arise. 

a.  Teachers  will  be  allowed  to  purchase  parts,  at  school 
cost,  for  live  work.  However,  a  purchase  order  must  be 
obtained  and  given  to  "  thh  vendor  when  the  order  is 
placed. 

b.  Any  items  needed  for  the  general  operation  of  the  shop 
programs  or  for  instructional  purposes  must  follow  the 
usual  procedure  which  includgft''  -administrative  approval 
prior  to  ordering.  ^ 

8.  Customer  Supplied  Parts  -  For  information  concerning  Customer 
Su{;pl  ircl  Parts,  chock   individual  departmental  policies. 
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What  Work  or  Jobs  May  Be  Accepted 


a.  Individual  instructors  may  only  accept  work  f?om  techni- 
cal school  staff  and  students.  Other  live  work  is 
subject  to  the  approval  of  the  Director. 

b.  All  live  work  must  enhance  the  students'  current  training 
activities.  \ 

How  Work  or  Jobs  Will  Be  Received  ^ 

Every  live  production  job  will  be ^written  up  on  the  official 
school  work  order  form  at  the  time  the  job  is  accepted. 
This  work  order  is  to  show  what  instructor  accepted  the '^b, 
the  customer's  name,  address,,  telephone  number,  fs^d  the 
nature  of  the  work  to  be  performed. 


Financial  Responsibility 

All  work  is  on  a  cash  and  carry  basic.  So  farv asj6ossible, 
the  customer  should  be  given  a  fair  estimate  of\^fe!te  possible 
expenditure  before  the  work  begins.  After  work  «has  begun 
and  investigation  reveals  the  cost  will  exceed  your  estimate 
by  $10  or  more,  the  customer  should  be  consuJ|ed  and  an  0«K. 
obtained  before  proceeding.  By  all  means,  the  customer  is 
to  understand  he/she  must  pay  all  chaifges  due  before 
receiving  the  goods.  Any  work  delivered  without  being  paid 
for  will  become  the  instructor's  liability. 

Price^^o  Charge 

a.  In  cases  where  there  are  parts  and  materials  used  in 
performing  the  work,  they  are  to  be  charged  to  the 
customer  at  school  cost. 

b.  In  cases  where  there  are  no  parts  or  materials,  the 
instructor  should  charge  the  established  flat  rate  to 
f over  incidental  items  such  as  rags,  solvent,  tape,  etc. 
Flat  rate  will  be  estab""  Ished  annually  during  September 
after  recommendatio:  by  the  instructor  and  approval  by 
the  Director.    ~"  ' 
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DAILY  LESSON  PLAN  INTRODUCTION 


A  daily  lesson  plan,      tool  developed  to  aid  the  instructor 

with    planning    instructional    strategies,    is  pr^sfented   on  the 

following  two  pages.  Unit  guide  sheets  can  be  adapted  to  the 
daily  lesson'plan  with  minimum  modifications. 


\ 
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LAILY  LESSON  PLAN* 


NAME  DATE    PERIOD     1     2     3     4     5  6 

COURSE  TITLE  AND  NUMBER:   ' 

UNIT  TOPIC:  ^  ^  

COURSE  CONTENT:  


DAILV  PERFORMANCE  OBJECTIVES  FOR  STUDENTS:  Code  levels  of  Objec- 
tives: K  =  Knowledge;  C  =  Comprehension;  Ap  =  Application; 
An  =  Analysis;     S  =  Synthesis;     E  =  Evaluation 


The  students  will: 

/ 


TEACHING  STRATEGIES 
(Procedures) 


check  roll 
introduce  lessen 
discuss  previous 
lesson 

give  directions 
and  explanation 
board  work 
lecture 
discussion 
demonstration 
role  play 
review  student 
work 

questioning 
oral  or  writterf 
feedback 

drill  and  practice 
inquiry 

problem  solving 
application  acti- 
vities 
research 

critical  thinking 


STUDENT  ACTIVITIES 


TEACHING  RESOUilCES/ 
MATERIALS 


library  work 

board  work 

discussion 

role  play 

simulation 

definitions 

notetaking 

debate 

research 

seat  work 

valuing 

small  group 

large  group 

individualized 

independent  study 

 r  


textbook 

worksheet 

chalkboard 

overhead 

projector 

recorder 

models 

maps/globes 

instruments 

magazines/ 

periodicals 

computer 

videotape 

audio  cassette 


film   

f  ilmstrip_ 


games 


speaker   

f  ieldtrip 
ETV/ITV  J 
equipment 
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__  :  ^ 

EVALUATION  PROCEDURES    .ND  MATERIALS  FOR  LESSON: 

  prevassessmentr  (pretest)    unit/chapter  test 

  progress  checks:    quarter/ semester  exam 

  homework    record  of  individual  learner 

  pop  quiz  progress  maintained  in  grade- 

  daily  work  work  and/or  chart  or  file 

  participation    Other   

teacher  observation 
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CONDUCT  (List  names  of  students        ABSENCES  (List  of  students 
exhibiting  discipline  problems  absent.) 
which  interfere  with  learning.) 


ASSIGNMENTS   (classwork  and  homework,  etc) 


TEACHER  NOTES  (description  of  activities,  evaluation  of  lesson, 
problems,  etc.) 


REMEDIAL  ACTIVITIES  ENRICHMENT  ACTIVI/TIES 


♦Adapted  from  Columbia'  County  School  System 
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GLOSSARY 


Contents  Listing 

Glossary  Introduction 
Terms  -  Part  One  .... 
Terms  -  Part  Two  .... 


« 


XI-2 


GLOSSAR\  INTRODUCTION 

-J 

The  Glossary  sectipn  is  divided  into  two  parts,  TERMS  -  PART 
ONE  and  TERMS  -  PART  TWO.  Part  One  provides  definitions  for 
terms  that  are  included  in  Curriculum  Development  Standards  and 
Specifications ,  a  document  issued  by  the  Vocational  Divisioft  of 
the  Geor^a  Department  of  Education.  These  terms  relate  to  the 
broad  area  of  vocational  education.  Part  Two  provides  defini- 
tions for  terms  related  to  the  curriculum  guide  but  not  included 
in  Part  One.     You  may  desire  to  add  more  terms  to  the  listings 

t 

provided. 
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TERMS  -  PART  ONE 

AMPLITUDE  -  (When  referring  to  recording)  Refers  to  level  of 
signal. 

ARTICULATED  PROGRAM  -  A  curriculum  program  which  provides  for  a 
continuous  progression  from  secondary  to  postsecondary  levels  of 
training. 

ASSEMBLE  EDIT  -  (When  referring  to  video  recording)  Refers  to 
video  tape  editing  where  there  isNno  continuous  previously 
recorded  "control  traclc."  Record  in^S^new  audio  and  video 
infoimation  from  one  tape  to  another. 


ASSIGNMENT  INFORMATION  SHEET  (TEXT)   -  A  sheet>;ontaining  specific 
text    page    numbers    for    assignments    from   commercial    texts  and^ 
manuals  used  in  a  given  program. 

AUDIOVISUAL  SUMMARY  SHEET  -  A  list  of  audiovisuals  for  a  given 
prodrara  wherein  information  is  given  regarding  the  presentation 
titlSs,  whether  the  presentations  are  iStated-deve  loped  or 
commercial,  state  numbering  for  each  presentation,  source  of 
commercial  presentations  and  other  related  information. 

BASIC  SKILLS  -  "Skills  which  enable  one  to  address  effectively 
and  efficiently  the  decisions  and  opportunities  presented  m  a 
technological,  urb^n,  free  society."  (Pc5licy  IHF)  ,  the  role  of 
learner . 

BLEED  AREA  -  In  printing,  the  area  of  image  that  will  be  trimmed, 
after  printing. 

CAMERA  READY  -  Indicates  that  the  copy  is  either  original  typed 
or  typeset  copy,  drawings,  otc.  or  of  equivalent  quality  as  to 
contrast,  cleanlinet- 3 ,  sharpness,  layout,  etc,  so  that  tor 
printing,  a  high  quality  plate  can  be  made,  and  for  photographic 
purposes,  material  will  photograph  well.  tw 

-'COMPFTENCY  -  A  combination  of  related  tasks,  generally  equates  to 
an  assignment  received  bi'  a  workejf-  on  the  job.  A  duster  or 
grouping  of  related,  tasks.  The  ability  (knowledge,  skills  and 
attitudes)  to  perform  a  group  or  cluster  of  related  tasks 
required  to  complete  a  designated  activity  according,  to 
occuoational  standards. 

COMPETENCY-BASED  INSTRUCTION  -  Instruction  which  derives  content 
from  tasks  performed  in  a  given  occupation/ job  and  in  which 
students  are  assessed  for  th6ir  performance  on  the  basis  ot 
present  occupational  performance  standards.  Student  performance 
and  knowledge  is  ii^dividual ly  evaluated  against  stated  criteria, 
rather  than  against  group  norms.' 
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COMPETENCY  RE-ORD  -  A  document  or  certificate  which  delineates 
the  competencies  that  a  student  has  acquired  and  proven  by 
performance  against  industrial  norms  and  to  the  satisfaction  of 
the  instructor  and/or  other  officials  signing  the  document.  A 
record  which  is  useful  for  articulation  purposes,  for  providing 
information  to  potential  employers,  for  tracking  student 
progress,  etc.  '  "  ^ 

COMPLIANCE  STATEMENT (S)  -  Statements  included  in  state-developed 
curriculum  documents  which  in«licate  that  there  is  compliance  with 
federal  and  other  regulations  related  to  non-discrimination,  both 
in  policy  and  in  practice.  * 

COURSE  -  Trainng  wherein  *a  grouping  of  competencies  which  have  a 
common  knowledge  base,  or  are  within  a  given  domain  are  covered. 

CRITERION-REFERENCED     MEASURE  '  -     An     exercise     ^^^^     upon  a 
performance    objective,     the    accomplishment    of    ^^Mch  measures 
attainment  of  that  objex:tive,   a  criterion-ref erpnc|!^  measure  as 
•opposed  to  a  "norm"  based  measure.  *" 

CRITERION-REFERENCED  TEST  -  Sometimes  referred  to  as 
criterion-referenced,  measure,  final  evaluation,  final  assessment, 
criterion  exam,  or  checkout  activity,  one  connotation  is  that  it 
is  a  test  designed  to  measure  student  competencies  based  on  job 
or  industrial  standards.  Another  connotation  is  that  it  is  an 
evaluation  of  student  performance  or  knowledge  of  a  task 
according  to  the  conditions  and  standards  stated  in  the 
performance  objective. 

D.O.T.  CODE  -  Abbreviation  for  dictionary  of  occupational  titles 
code.  This  document  provides  nine-digit  codes  identifying  each 
occupation. 

ESTABLISHING  SHOT  -  (As  used  in  videotaping)  Refers^  to  the 
opening  shot  in  a  given  scene  which  establishes  reference  points 
within  the  scene  for  shots  that  follow. 

EXIT  POINT  -  A  predetermined  point  within  an  instructional 
program  in  which  a  student  may  exit  with  the  essential 
competencies  for  a  specific  job,  usually  defined  in  terms  of 
D.O.T.  and/or  office  of  education  (O.E.)  codes.  > 

FIELD  REVIEW   -  Generally,   a  review  of  newly  developed  materials 

by     those     with     industrial  and/or     instructional    and  content 

expertise     for    the     purpose  of    evaluating    the    materials  and 

providicig  useful  feedback  to  the  developers  of  the  materials. 

FIELD  .TEST  -  The  evaluation  of  instructional  materials  in 
selected  programs,  under  actual  teaching  conditions. 

FIELD  Ti:ST  PRODUCTS  -  Newly  developed  instructional  materials 
which  are  in  proper     formats  and  are  at  the     stage  of  development 
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lust  prior  to  finalizing  into  finished,  reproducible  form,  (i.e. 
to  finalize  only  requires  incorporating  information,  corrections 
and/or  modifications  indicated  through  field  testing) . 

* 

HORIZONTAL  FORMAT  -  (When  referring  to  35mm  slides)  Refers  to 
slides  in  which  the  picture  content  is  such  that  the  top.  and 
bottom  of  the  picture  are  adjacent  to  the  longer  sides  of  the 
slide-frame  "window"  and  the  left  and  right  sides  of  the  picture 
are  adjacent  to  the  shorter  sides  of  the  slide-frame  window. 

IMAGE  AREA  -  The  area  in  prii^t^d  or  photographic  materials  that 
"should  show"  in  the  finished  product.  That  part  of  the  print, 
illustration,  etc.  which  appears  within  the  boundaries  or  limits 
of  the  printed  page,  projected  slide,  etc.  usually,  the  image 
area  has  defined  dimensional  limit*  for  any  given  medium. 

INSERT  EDIT  -  (As  used  in  videotaping)  Refers  to  an  edit  used  if 
an  existing  cTHUdol  track  is  used  from  the  existing  slave  tape  , 
and  it  is  desired  to  retain  existing  audio  or  video  on  the  slave 
tape  and  to  insert  audio  only  —  video  only  —  or  any  combination 
of  these. 

LIFE-COPING  SKILLS  -  Those  skills  which^  enable  a  person  to 
per form,  in  the  roles  of  individual,  citizen,  consumer  and 
producer. 

MASTERS  -    (When  referring  to  printed  or  photographic  materials) 
Refers  to  the  printed  or  photographic  materials  which  are  used  in 
order  to  reproduce  or  make  copies.     The  original  or  best  copies, 
from  which  copies  are  made.  > 

MAJOR  BLOCK  -  A  complete  set  of  training  , units  or  modules  of 
learning  covering  a  major  segment  or  phase  of  the  discipline 
being  taught,  for  example,  in  automotive  mechanics,  power 
transmission  would  be  considered  a  major  block.  In  welding, 
oxyacetylene  welding  would  be  considered  a  major  block  or  pnase, 
etc . 

MINOR  BLOCK  -  A  segment  of  training  consisting  of  one  or  more 
units  or  modules  of  training  which  covers  a  major  division  or 
topic  within  a  major  block.  For  example,  overhauling  the  differ- 
ential would 'be  considered  a  minor  block  within  the  major  block 
entitled  power  transmission. 

MIXED  (OR  MIXING)  -  (When  referring  to  audio  recording)  Refers  to 
combining  two  or  more  sound  sources  on  to  one  track  of  the 
recording  tape.  For  example,  mixing  voice  "above  music  (or 
music  "under"  voice)  .  Mixing  requires  adjustment  of  the  vari<pus 
sound  sources  to  proper  levels  for  best  effect.  j 

PACKAGE  ENGINEERING  -  -The  process  of  planning  packaging  of 
instructional  materials  for  consistency  in  packages,  { for  snip- 
ping purposes) ,   so  that  for  a  given  program  all  audiovisuals  may 
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be  in  package  #1;  ail  student  materials  in  packafcfe  #2  and  in- 
structor materials  in  package  #3  —  For  example,  each  set  of 
instructional  materials  requires  empirically  lietermining  the 
sizes  of  boxes  needed,  the  number  of  boxes  needed,  and  the  most 
efficient  packaging  method •  The  process  of  determining  these 
factors  is  package  engineering* 

/pagination  -  The  sequencing  of  pages  in  printed  documents  to 
provide  proper  relationships  between  pages  within  the  document. 

PERFECT  BOUND  -  A  binding  and  cover  for  documents generally  over 
100  pages  in  length/  wherein  a  special  gluing  process  and  over- 
piuce,  "wrap-around"  cover  is  used  to  bind  and  cover  the  book  or 
document ♦ 

PERFORl-lANCE  OBJECTIVE  -  Sometimes  called  behavioral  objective, 
unit  objective  or  competency.  An  objective  stated  in  such  a  way 
as  to  describe  the  conditions,  the  task(s)  and  the  standards  that 
the  student  must  be  able  to  operate  under  and  achieve  to  verify 
mastery  or  attainment  of  the  objective ( s)  •  A  verbaJ^description 
of  the  degree  level  of  knowledge  or  skills  to  be-  acquired  by  the 
student  for  any  given  unit  of  training.  It,  must  also  clarify 
what  measurement  criteria  and  conditions  will  exist  ^to  verify  the 
student •s  achievement  of  the  desired  degree  or  level  of  learning* 

PERFORMANCE  TEST  -  Sometimes  called  a  performance  checklist, 
instructor  checklist,  or  product  checklist.  A  type  of  criteri-- 
on-referenced  test  that  requires  the  student  to  actually  do  a 
task,  under  the  conditions  and  at  the  standard  specified  in  the 
performance  objective.  A  test  entailing  not  only  the  ability  to 
answer  questions,  but  measuring  the  student's  ability  to  operate, 
manipulate  and/or  perform  a  given  task,  as  specified,  as  well. 

PITCH  -  (When  reterring  to  typing)  Refers  to  tha  number  of 
characters  per  horizontj''  inch. 

PLASTIC-WRAPPED  -  (When  referring  to  curriculum  materials  devel- 
oped by  the  state)  Indicates  a  heavy  "shrink-wrapped"  stack  of 
pages  or  princed  materials,  wrapped  in  plastic  for  protection  and 
shipping  purposes. 

PROGRAM  (OR  TRAINING  PROGRAM)  -  Generally,  all  of  the  training 
available  for  a  given  discipline  of  curriculum.  The  program  may 
be  considered  to  be  comprised  of  all  the  student  and  instructor 
software,  the  facilities,  the  iiistructor,  the  equipment  and  all 
items  and  personnel  required  to  carry  out  a  training  program  for 
that  discipline  or  curriculum,  another  meaning  is,  a  planned 
series  of  courses. 

m 

QUALITY  ASSURANCE  TPJVNSMITTAL  DOCUMENT  ~  A  document  used  by 
curriculum  or  instructional  materials  developers  to  affirm  that 
appropriate  quality  control  measures  have  been  used  in  producing 
the    products    prior     to    being     submitted    to    appropriate  state 
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personnel  for  review.  This  form  shows  ^^at  is  being  submitted; 
who  has  made  the  various  quality  control  checks,  and  the  dates 
upon  which  those  checks  were  made. 

SADDLE  STITCHED  -  A  type  of  document  binding  for  documents, 
generally  less  than  100  pages  in  length,  wherein  staples  af:e_  ^^ed 
to  hold  all  the  folded  pages  and  the  cover  together,  at  the 
fold"  or  center  of  the  document. 

SIGNAL-TO-NOISE-RATIO  -  (When  referring  to  recording).  Refers,  for 
the  purposes  of  this  document,  to  the  desired  audio  signal  level 
compared  to  the  unwanted  signals  on  the  tape,  such  as  background 
hum,  etc. 

"SYNC"  FULSES  -  (When  referring  to  cassette  tapes  used  in  audio- 
visuals)  Refers  to  the  pulses  put  on  a  separate  track  from  the 
narration  and  used  for  the  purpose  of  controlling  the  advancement 
of  visual  media,  such  as  slides,  etc.     /   '  •  ^ 

TASK-   (OR  UNIT)  -  A  logically  related  Jet  of  actions  required  for 
the  completion  of  a  job  objective,  onel  basic  °P^;^,^?i°^'  Pf 
skill  or  knowledge  element  for  which  a. person  would  nor.maliy.  be 
paid  for  knowing  or .doing  in" industry  or   employment.     The  smal- 
lest  division   of   work    in  which   a   mdjsuraole   °;^\P^t   occurs ,  a 
logical  and  necessary  step  in  the  Performance  -of  a  duty.  Some 
times  the  term  task  is  'used  in  reference  to  a  "unit"  of  training,-, 
or  a  given  learning 

TASK-COMPETENCY  LISTING  -  A  list^which  shows  competencies  versus^ 
the    tasks    of    which    each    competency    is    comprised:.  Normally, 
mastery  of   two  or  more   tasks  are  required  in  obtaining  a  given 
competency. 

TASK  LINKAGE  -  Refers  to  the  project  (or  products -of  the  project) 
that  was  conducted  to  identify  the  relationship  between  secondary 
occupational  clusters  and  postsecondary  -  specialized  programs. 
The  task  was  used  as  a  common  denominator . 

TEXT  LISTING  SHEET  -  An  information  document  supplied  with  a  set 
of  curriculum  or  instructional  materials  which  delineates  tne 
texts  used  in  the  program.     The  editions,   publishers  and  authors 
'  are  also  given. 

UNIT  -  One  modulo  of  I.I.  training  materials,  generally  covering 
one  learning  task  and  programmed  on  one  unit  sheet. 

UNIT  SHEET  -  (FLOW  CHART,  OR  LEARNING  ACTIVITY  SEQUENCE  SHEET)  - 
The  guide 'sheet  used  by  -students  to  find  out  the  sequence  of 
learning  activities  they  myst  follow  to  complete  the  unit  they 
are  studying.  This  sheet  also  defines  the  types  of  learning 
activities  involved. 
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VCC  '^'UMBERING 
for  lumbering 
prese itations 
prese  itations. 


SYSTEM  -  The  statii,  system  of  7-digit  nui 
audiovisuals  which~'~lti<wiiijjj&£---t^^ 
within   the   programs   andtTie  slide 
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A/Vs-f UDIOVISUALS    -    May    refer    to    any    picture    and/or  sound 
media.     (ie.  slides,  tapes,   filmstrips,   16  mm  films,  etc.) 

CHECKPOINT  -  A  student-instructor  interface  point  wherein  the 
instructor  may  give  the  student  a  test,  perform  a 
demonstration,  or  simply,  provide  the  student  with  addi- 
tional needed  information  or  instructions.  Also  k  check- 
point may  be  used  for  motivational  purposes. 

CURRICULUM  GUIDE  -  A  document  containing  the  objectives, 
conterxt,  org£:nization  and  structure  of  an  instruQtional 
program.  It  is  d^^signed  for  use  by  administrators, 
instructional  supervisors  and ^teachers . 

DUTY  -  One  of  the  distinct  major  activities  involved  in  the 
work  performed.     A  compilation, of  related  tasks. 

"IIANDS-ON"  '  -  •  Statement  imF>lying  the  student  is  physically 
involved  in  a  learning  activity. 

INDIVIDUALIZED  INSTRUCTION  (I.I.)  -  A  system  of  instruction 
allowing  a  student  to  progress^ at  his/her  fastest  rate. 

JOB  -  A  specific  area  of  speciaiizati^  within  an  occupational 
field  con  isting  pf  several  closely  related  duties  for  which  a 
person  would  exf'^ct  to  receive  remufJeration .  Should  be 
identified  by  DOT  :ode. 

JOB  SHEET  -  (OR  OPERATION^  SHEET)  -  A  project  of  a  performance 
nat^u-e.  Generally  performed  by  the  student  5n  a  lab  or  shop 
type  environment  or  in  a  specialized  -work  area. 

LIVE  WORK  -  Generally  refers  to  items  brought  into  the  course 
area  for  repair  or  adjustment.  Examples  of  live  work  might  be 
automobiles,  radios  and  TVs,  air-conditioners,  etc.  Another 
form  of  live  work  would  be  patrons  visiting  the  cosmetology 
department  to  receive  permanents  or  other  services. 

OCCUPATIONAL  CLUSTER  -  A  group  of  occupations  sharing  a  conimon 
core  of  competencies.  Georgia's  comprehensive  high,  school 
vocational  program  is  organized  around  this  CQncept . 

OCCUPATIONAL  INVENTORY  -  A  listing  of  tasks  to  be  .performed  in 
particular       occupational       area,       grouped       under  duty 
classifications. 

O.E.  -  Refers  to  the  U.S.  Office  of  Education.  O.E.  codes  are 
a  classification  system  (taxonomy)  for  occupational  educat-ion 
programs. 
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OP^N  ENTRY  -  Term  meaning  that  a  student  may  enter  the  program 
at  any  time  and  ,does  not  have  to  we it  for  quarter  or  semester 
breaks. 

OPEN  EXIT  -  Term  meaning  that  a  student  may  leave  a  program  any 
time  he/she  completes  occupational  objectives. 

PERFORflANCE  GUIDE  -  A  seriA  of  steps  arranged  in  a  sequence 
which  when  completed  may  result  in  the  performance  of  a  task. 
Also  called  teaching  steps. 

PROGRAM  OBJECTIVE  >-  The  outcome  of  a  prescribed  program  'of 
instruction.  Usually  expressed  in  terms  of  the  occupatic^  or 
job  for  which  training  is  designed.  D.O.T.  codes  are 
frequently  used  to  identify  program  objectives  or  student 
=xit  points, 

SELF-PACED  -  Refers  to  a  student  moving  through  the  prescribed 
training  program  at  the  fastest  pace  at  which  he/she  can 
meaningfully  learn. 

SEQUENCING  -  Putting  any  sot"  or  series  of  learning  activities 
or  tasks  into  proper  order  or  sequence.  Normally  arranged  from 
simple  to  complex  within  groupings  or  .blocks. 

SOFTWARE  -  Written  or  ^)rinted  materials,  slides,  filmstrips, 
tapes,  etc.  When  used 'in  conjunction  with  computers  -  means 
programs  and  abcompany i  :ig  documentation  for  computers.  Soft- 
ware may  be  stored  on  cassette  tapes,  discs,  etc. 

STUDENT  MANUAL  -  A  docun  ent  des'igned  for  use  by  students  in  a 
specific  instructional  [urogram.  It  contains  unit  sheets, 
references,  operational  piocedures,   job  sheets,  etc. 

UNIT  GUIDE  -  A  curriculum  guide  sheet  that  lists  a  task  and 
objective  with  the  instructional  activities,  instructional 
mate.;ials,  evaluation  and  approximate  time  required  for  a 
student  to  complete  the  task  successfully. 

V'TECS  CATALOG  -  A  comprehcjns  ive  collection  of  performance 
objectives,  performance  guidds,  criterion-referenced  measures 
and  related  data.  Organized  by  a  job  structure  or  career; 
ladder  within  a  domain  of  interest. 
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Ft'dt'ml  lau- prohibits  discrimination  on  the  basis'  of  race,  color  or  national  origin  (Title  VI  of  the  Civil 
HinhUi  Act  nf  n)?i-1).  sex  (Title  IX  of  the  Educational  Amendments  of  1972  and  Title  II  of  the 
Vncutional  Education  Amendments  of  1976):  or  handicap  (Section  504  of  the  Rehabilitation  Act  of 
pel  973)  in  educational  programs  or  activitii's  receiving  federal  financial  assistance. 

Kmpl»\*'t  .s.  stud*'n(.s  and  (he  general  public  are  hereby  notified  that  the  (ieorgia  Department  of 
Education  does  not  discriminate  in  any  educational  programs  or  activities  orin  employment  policies. 

The  ft>lloiring  mdiriduals  have  brcn  designated  as  the  employees  responsible  for  coordinating  th" 
dt'partment'.y  effort  to  implement  (Uis  nondiscriminatory  ,,:)licy 

Title  11    .Wi    i.ar\.  VocatU)nal  Equity  (\)ordinator 

I'ltl  •  \  (    i'i\t(»i  Williams  Jr  .  A>~sociate  Supeniiterulent 

(if  .state  .Srhnols  and  Special  Services 
Villi  IS    Myn.  Tolbert,  (Coordinator 

Secl^m  r>l>-4  ■  Jane  Lee,  (Coordinator  of  Specuil  Education 

^^Inquirirs  mnrrrning  (he  applic.Kion  of  Tide  IL  Tide  VI.  Tide  IX  or  Sertmn  .V/./  to  (he  policies  and 
practices  nfdie  department  ma\ be  addressed  (o  dieper^^ons  listed  above  at  (he  (ieorgia  Department  of 
Educatiim.  Tun  Ton  ers  Ea.^t.  AtlanUi  :W3:\-i,  tn  the  Regional  Office  for  I ' "  (7  Rights.  Adan(a  :m2:k 
or  i„  the  Difeefnr.  Office  for  ('nil  Rights,  Edueatmn  Drpnrtment.  Washmgtr.n,  DC.  20201. 
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